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FIGURE 1 

ACTGCACCTCGGTTCTATCGATTGAATTCCGCGGGGATCCTCTAGAGATCCCTCGACCTCGA 

CCCACGCGTCCGGGCCGGAGCAGCACGGCCGCAGGACCTGGAGCTCCGGCTGCGTCTTCCCG 

CAGCGCTACCCGCC ATG CGCCTGCCGCGCCGGGCCGCGCTGGGGCTCCTGCCGCTTCTGCTG 

CTGCTGCCGCCCGCGCCGGAGGCCGCCAAGAAGCCGACGCCCTGCCACCGGTGCCGGGGGGT • 

GGTGGACAAGTTTAACCAGGGGATGGTGGACACCGCAAAGAAGAACTTTGGCGGCGGGAACA 

CGGCTTGGGAGGAAAAGACGCTGTCCAAGTACGAGTCCAGCGAGATTCGCCTGCTGGAGATC 

CTGGAGGGGCTGTGCGAGAGCAGCGACTTCGAATGCAATCAGATGCTAGAGGCGCAGGAGGA 

GCACCTGGAGGCCTGGTGGCTGCAGCTGAAGAGCGAATATCCTGACTTATTCGAGTGGTTTT 

GTGTGAAGACACTGAAAGTGTGCTGCTCTCCAGGAACCTACGGTCCCGACTGTCTCGCATGC 

CAGGGCGGATCCCAGAGGCCCTGCAGCGGGAATGGCCACTGCAGCGGAGATGGGAGCAGACA 

GGGCGACGGGTCCTGCCGGTGCCACATGGGGTACCAGGGCCCGCTGTGCACTGACTGCATGG 

ACGGCTACTTCAGCTCGCTCCGGAACGAGACCCACAGCATCTGCACAGCCTGTGACGAGTCC 

TGCAAGACGTGCTCGGGCCTGACCAACAGAGACTGCGGCGAGTGTGAAGTGGGCTGGGTGCT 

GGACGAGGGCGCCTGTGTGGATGTGGACGAGTGTGCGGCCGAGCCGCCTCCCTGCAGCGCTG 

CGCAGTTCTGTAAGAACGCCAACGGCTCCTACACGTGCGAAGAGTGTGACTCCAGCTGTGTG 

GGCTGCACAGGGGAAGGCCCAGGAAACTGTAAAGAGTGTATGTCTGGCTACGCGAGGGAGCA 

CGGACAGTGTGCAGATGTGGACGAGTGCTCACTAGCAGAAAAAACCTGTGTGAGGAAAAACG 

AAAACTGCTACAATACTCCAGGGAGCTACGTCTGTGTGTGTCCTGACGGCTTCGAAGAAACG 

GAAGATGCCTGTGTGCCGCCGGCAGAGGCTGAAGCCACAGAAGGAGAAAGCCCGACACAGCT 

GCCCTCCCGCGAAGACCTGTAATGTGCCGGACTTACCCTTTAAATTATTCAGAAGGATGTCC 

CGTGGAAAATGTGGCCCTGAGGATGCCGTCTCCTGCAGTGGACAGCGGCGGGGAGAGGCTGC 

CTGCTCTCTAACGGTTGATTCTCATTTGTCCCTTAAACAGCTGCATTTCTTGGTTGTTCTTA 

AACAGACTTGTATATTTTGATACAGTTCTTTGTAATAAAATTGACCATTGTAGGTAATCAGG 

AGGAAAAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAGAGTCGACCTGCAGAAGC 

TTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCA 

TCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC 

ATCAATGTATCTTATCATGTCTGGATCGGGAATTAATTCGGCGCAGCACCATGGCCTGAAAT 

AACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATG 

TGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAGCATGC 

AT C T C AAT TAG T GAG C AAC C GAG T T T T 
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FIGURE 2 

Xsubunit 1 of 1, 353 aa, 0 stop 

XMW: 38192, pi: 4.53, NX(S/T): 2 —.^ 

MRLPRRAALGLLPLLLLLPPAPEAAKKPTPCHRCRGLVDKFNQGMVDTAKKNFGGGN 

KTLSKYESSEIRLLEILEGLCESSDFECNQMLEAQEEHLEAWWLQLKSEYPDLFEWFGVKTB 

KVCCSPGTYGPDCLACQGGSQRPCSGNGHCSGDGSRQGDGSCRCHMGYQGPLCTbCMDGYFS 

SLRNETHSICTACDESCKTCSGLTNRDCGECEVGWVLDEGACVDVDECAAEPPPCSAASECk'' 

NANGSYTCEECDSSCVGCTGEGPGNCKECISGYAREHGQCADVDECSLAEKTCVRKNENCYN 

TPGSYVCVCPDGFEETEDACVPPAEAEATEGESPTQLPSREDL 

Signal peptide : amino acids 1-24 

N-glycosylation sites : amino acids 190-194 and 2 51-255 
Glycosaminoglycan attachment sites : 

amino acids 149-153 and 155-159 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 2 6-30 

Casein kinase II phosphorylation sites: 

amino acids 58-62, 66-70, 86-90, 197-201, 210-214, 255-259, 
295-299, 339-343 and 349-353 

Tyrosine kinase phosphorylation site: amino acids 303-310 
N-myristoylation sites : 

amino acids 44-50, 54-60, 55-61, 81-87, 150-156, 158-164, 
164-170, 252-258 and 313-319 

Aspartic acid and asparagine hydroxylation site: amino acids 
308-320 

EGF-like domain cysteine pattern signature: amino acids 
166-178 

Leucine zipper pattern: amino acids 94-116 
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FIGURES 

CAGGTCCAACTGCACCTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATeCCT^ 

GACCTCGACCCACGCGTCCGCCAGGCCGGGAGGCGACGCGCCCAGCCGTCTAAAGGGGAACA 

,1 ... 

GCCCTGGCTGAGGGAGCTGCAGCGCAGCAGAGTATCTGACGGCGCCAGGTTGCGTA&-GTGCG 

GCACGAGGAGTTTTCCCGGCAGCGAGGAGGTCCTGAGCAGCATGGCCCGGAGGAfecGCCTTC * 

CCTGCCGCCGCGCTCTGGCTCTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGCGG)\G(3C 

CGGGCCGCCGCAGGAGGAGAGCCTGTACCTATGGATCGATGCTCACCAGGCAAGAGTACTCA 

TAGGAT T T GAAGAAGAT AT CO T GAT T GT T T CAGAGGGGAAAATGGCACC T T T TACACATGAT 

TTCAGAAAAGCGCAACAGAGAATGCCAGCTATTCCTGTCAATATCCATTCCATGAATTTTAC 

CTGGCAAGCTGCAGGGCAGGCAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATA 

AAGGCATCATGGCAGATCCAACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGGCA 

TCAGTTGTTCAAGTTGGTTTCCCATGTCTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGT 

GGATGTGATTGTTATGAATTCTGAAGGCAACACCATTCTCCAAACACCTCAAAATGCTATCT 

TCTTTAAAACATGTCAACAAGCTGAGTGCCCAGGCGGGTGCCGTiAATGGAGGCTTTTGTAAT 

GAT^GACGCATCTGCGAGTGTCCTGATGGGTTCCACGGACCTCACTGTGAGAAAGCCCTTTG 

TACCCCACGATGTATGAATGGTGGACTTTGTGTGACTCCTGGTTTCTGCATCTGCCCACCTG 

GATTCTATGGAGTGAACTGTGACTVAAGCAAACTGCTCAACCACCTGCTTTAATGGAGGGACC 

TGTTTCTACCCTGGA7\AATGTATTTGCCCTCCAGGACTAGAGGGAGAGCAGTGTGAAATCAG 

CAAATGCCCACAACCCTGTCGAAATGGAGGTAAATGCATTGGTAAAAGCAAATGTAAGTGTT 

CC7\AAGGTTACCAGGGAGACCTCTGTTCAAAGCCTGTCTGCGAGCCTGGCTGTGGTGCACAT 

GGAACCTGCCATGAACCCAACAAATGCCAATGTCAAGAAGGTTGGCATGGAAGACACTGCAA 

TAA7UVGGTACGAAGCCAGCCTCATACATGCCCTGAGGCCAGCAGGCGCCCAGCTCAGGCAGC 

ACACGCCTTCACTTAAAAAGGCCGAGGAGCGGCGGGATCCACCTGAATCCAATTACATCTGG 

TGAACTCCGACATCTGAAACGTTTTAAGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCA 

TGTGTTGAATGTTCAAATAATGTTCATTACACTTAAGAATACTGGCCTGAATTTTATTAGCT 

TCATTATTVAATCACTGAGCTGATATTTACTCTTCCTTTTAAGTTTTCTAAGTACGTCTGTAG 

CATGATGGTATAGATTTTCTTGTTTCAGTGCTTTGGGACAGATTTTATATTATGTCAATTGA 

TCAGGTTAAAATTTTCAGTGTGTAGTTGGCAGATATTTTCAAAATTACAATGCATTTATGGT 

GTCTGGGGGCAGGGGAACATCAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAAGAAT 

T T G GAT G G T G GAG T T AAT G T T GAAG T TAG AG CAT T T GAG AT T T TAT T G T C AGAT AT T T AGAT 

GTTTGTTACATTTTT7y^AAATTGCTCTT7\ATTTTTAAACTCTCAATACAATATATTTTGACC 

T TAG CAT TAT T C C AG AG AT T GAG TAT T AAAAAAAAAAAAAT TAG AC T G T G G TAG T G G CAT T T 

AAACAAT AT AAT AT AT T C TAAACAC7\AT GAAAT AGGGAAT ATAAT GT AT GAAC T T T T TGCAT 

T G G C T T GAAG C AAT AT AAT AT AT T G T AAAC AAAAC AC AG C T C T TAG C T AAT A7\AC AT T T TAT 

AC T G T T T G T AT G T AT AAAAT AAAGG T GC T GC T T T AG T T T T T T GGAAAAAAAA?WyyVAAAAA 

AAAAAAAAAAAAAAAAAAAA?iAGGGCGGCCGCGACTCTAGAGTCGACCTGCAGAAGCTTGGC 

CGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 
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FIGURE 4 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss .DNA33094 

Xsubunit 1 of 1, 37 9 aa, 0 stop ^ , 

XMW: 41528, pi: 7,97, NX(S/T): 2 

MARRSAFPAAALWLWSILLCLLALRAEAGPPQEESLYLWIDAHQ7mVLIGFEEDfLLyS;EGK 
MAPFTHDFRKAQQRMPAIPVNIHSMNFTWQAAGQAEYFYEFLSLRSLDKGIMADPTVNVPLL 
GTVPHKASWQVGFPCLGKQDGVTy^FEVDVIVMNSEGNTILQTPQNAIFFKTCQQAECPGGC 
RNGGFCNERRICECPDGFHGPHCEKALCTPRCMNGGLCVTPGFCICPPGFYGVNCDK7\NCST 
TCFNGGTCFYPGKCICPPGLEGEQCEISKCPQPCRNGGKCIGKSKCKCSKGYQGDLCSKPVC 
EPGCGT^GTCHEPNKCQCQEGWHGRHCNKRYEASLIHALRPAGAQLRQHTPSLKKAEERRDP 
PESNYIW 

Signal peptide: amino acids 1-2 8 

N-glycosylation site: amino acids 88-92, 245-249 
Casein kinase II phosphorylation site: amino acids 319-32 3 
Tyrosine kinase phosphorylation site: amino acids 37 0-37 8 
N-myristoylation sites . 

amino acids 184-190, 185-191, 189-195, 315-321 



ATP/GTP-binding site motif A (P-loop) . 

amino acids 285-293 

EGF-like domain cysteine pattern signature: amino acids 
198-210, 230-242, 262-274, 294-306, 326-338 
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FIGURES 

CGGACGCGTGGGCGTCCGGCGGTCGCAGAGCCAGGAGGCGGAGGCGCGCGGGCCAGCCTGGG 

r 

CCCCAGCCCACACCTTCACCAGGGCCCAGGAGCCACC ATG TGGCGATGTCCA6TG.GGGGTAC 

TGCTGTTGCTGCCGCTGGCTGGCCACTTGGCTCTGGGTGCCCAGCAGGGTCG'T'GGGCGCCGG- 

GAGCTAGCACCGGGTCTGCACCTGCGGGGCATCCGGGACGCGGGAGGCCGGTACTGGCAGGA 

GCAGGACCTGTGCTGCCGCGGCCGTGCCGACGACTGTGCCCTGCCCTACCTGGGCGCCATCT 

GTTACTGTGACCTCTTCTGCAACCGCACGGTCTCCGACTGCTGCCCTGACTTCTGGGACTTC 

TGCCTCGGCGTGCCACCCCCTTTTCCCCCGATCCAAGGATGTATGCATGGAGGTCGTATCTA 

TCCAGTCTTGGGAACGTACTGGGACAACTGTAACCGTTGCACCTGCCAGGAGAACAGGCAGT 

GGCATGGTGGATCCAGACATGATCAAAGCCATCAACCAGGGCAACTATGGCTGGCAGGCTGG 

GAACCACAGCGCCTTCTGGGGCATGACCCTGG ATGA GGGCATTCGCTACCGCCTGGGCACCA 

TCCGCCCATCTTCCTCGGTCATGAACATGCATGAAATTTATACAGTGCTGAACCCAGGGGAG 

GTGCTTCCCACAGCCTTCGAGGCCTCTGAGAAGTGGCCCAACCTGATTCATGAGCCTCTTGA 

CCAAGGCAACTGTGCAGGCTCCTGGGCCTTCTCCACAGCAGCTGTGGCATCCGATCGTGTCT 

CAATCCATTCTCTGGGACACATGACGCCTGTCCTGTCGCCCCAGAACCTGCTGTCTTGTGAC 

ACCCACCAGCAGCAGGGCTGCCGCGGTGGGCGTCTCGATGGTGCCTGGTGGTTCCTGCGTCG 

CCGAGGGGTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGAACGAGACGAGGCTGGCC 

CTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGCGCCAGGCCACTGCC 

CACTGCCCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTACCGCCT 

CGGCTCCAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCAAGCCCTCA 

TGGAGGTGCATGAGGACTTCTTCCTATACAAGGGAGGCATCTACAGCCACACGCCAGTGAGC 

CTTGGGAGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAGTCAAGATCACAGGATGGGG 

AGAGGAGACGCTGCCAGATGGAAGGACGCTCAAATACTGGACTGCGGCCAACTCCTGGGGCC 

CAGCCTGGGGCGAGAGGGGCCACTTCCGCATCGTGCGCGGCGTCAATGAGTGCGACATCGAG 

AGCTTCGTGCTGGGCGTCTGGGGCCGCGTGGGCATGGAGGACATGGGTCATCACTGAGGCTG 

CGGGCACCACGCGGGGTCCGGCCTGGGATCCAGGCT7\AGGGCCGGCGGAAGAGGCCCCAATG 

GGGCGGTGACCCCAGCCTCGCCCGACAGAGCCCGGGGCGCAGGCGGGCGCCAGGGCGCTAAT 

CCCGGCGCGGGTTCCGCTGACGCAGCGCCCCGCCTGGGAGCCGCGGGCAGGCGAGACTGGCG 

GAGCCCCCAGACCTCCCAGTGGGGACGGGGCAGGGCCTGGCCTGGGAAGAGCACAGCTGCAG 

ATCCCAGGCCTCTGGCGCCCCCACTCAAGACTACCAAAGCCAGGACACCTCAAGTCTCCAGC 

CCCAATACCCCACCCC7VATCCCGTATTCTTTTTTTTTTTTTTTTAGACAGGGTCTTGCTCCG 

TTGCCCAGGTTGGAGTGCAGTGGCCCATCAGGGCTCACTGTAACCTCCGACTCCTGGGTTCA 

AGTGACCCTCCCACCTCAGCCTCTCAAGTAGCTGGGACTACAGGTGCACCACCACACCTGGC 

TAATTTTTGTATTTTTTGTAAAGAGGGGGGTCTCACTGTGTTGCCCAGGCTGGTTTCGT^CT 

CCTGGGCTCAAGCGGTCCACCTGCCTCCGCCTCCCAAAGTGCTGGGATTGCAGGCATGAGCC 

ACTGCACCCAGCCCTGTATTCTTATTCTTCAGATATTTATTTTTCTTTTCACTGTTTTAAAA 

TAAAACCAAAGTATTGATAAA7VAAA7UV 
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></usr/seqdb2/sst/DNA/Dnaseqs -min/ss . DNA33223 

Xsubunit 1 of 1, 164 aa, 1 stop yi^ci *~"r;% 

XMW: 18359, pi: 7.45, NX(S/T): 1 

MWRCPLGLLLLLPLAGHLALGAQQGRGRRELAPGLHLRGIRDAGGRYCQEQDL(?CRGWDtfC 

ALPYLGAICYCDLFCNRTVSDCCPDFWDFCLGVPPPFPPIQGCMHGGRIYPVLGT/YWDNCNR;^/^^ 

CTCQENRQWHGGSRHDQSHQPGQLWLAGWEPQRLLGHDPG 

N-glycosylation site: amino acids 7 8-82, 161-165 

Casein kinase II phosphorylation site: amino acids 80-84, 
117-121, 126-130, 169-173, 205-209, 296-300, 411-415 

N-myristoylation site: amino acids 21-27, 39-45, 44-50, 
104-110, 160-164, 224-230, 269-275, 378-384, 442-448 

Amidation site: amino acids 26-30, 318-322 

Eukaryotic thiol (cysteine) proteases histidine active site: 

amino acids 398-409 
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FIGURE? 

aggctccttggccctttttccacagcaagcttntgcnatcccgattcgttgtctcaaatpea ■ 

attctcttgggacacatnacgcctgtcctttngccccagaacctgctgtcttgtag|:eccac 

cagcagcagggctgccgcgntgggcgtctcgatggtgcctggtggttcctgcgtc^ccgagg" 

gntggtgtctgaccactgctaccccttctcgggccgtgaacgagacgaggctggccgt-gcgc 

ccccctgtatgatgcacagccgagccatgggtcggggcaagcgccaggccactgcccactg'g:'' 

ccct^cagctatgttaataacaatgacatctaccaggtcactcctgtctaccgcctcggctc 

caacgacaaggagatcatgaaggagctgatggagaatggccctgtccaagccctcatggagg 

tgcatgaggacttcttcctatacaagggaggcatctacagccacacgccagtgagccttggg 

aggccagagagataccgccggcatgggacccactcag 
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FIGURE 8 



GCTGCTTGCCCTGTTGATGGCAGGCTTGGCCCTGCAGCCAGGCACTGCCCTGCTGTGCTACT 

cctgcaaagcccaggtgagcaacgaggactgcctgcaggtggagaactgcagceagctgggg 
gagcagtgctggaccgcgcgcatccgcgcagttggcctcctgaccgtcatcSgcaaaggctg 

CAGCTTGAACTGCGTGGATGACTCACAGGACTACTACGTGGGCAAGAAGAAGATCACGTGCT' 
GTGACACCGACTTGTGCAACGCCAGCGGGGCCCATGCCCTGCAGCCGGCTGCCGGCAT:CeTT 
GCGCTGCTCCCTGCACTCGGCCTGCTGCTCTGGGGACCCGGCCAGCTATAGGCTCTGGGGGG 
CCCCGCTGCAGCCCACACTGGGTGTGGTGCCCCAGGCCTCTGTGCCACTCCTCACAGACCTG 
GCCCAGTGGGAGCCTGTCCTGGTTCCTGAGGCACATCCTTU^CGCAAGTCTGACCATGTATGT 
CTGCACCCCTGTCCCCCACCCTGACCCTCCCATGGCCCTCTCCAGGACTCCCACCCGGCAGA 
TCAGCTCTAGTGACACAGATCCGCCTGCAGATGGCCCCTCCT^CCCTCTCTGCTGCTGTTTC 
CATGGCCCAGCATTCTCCACCCTTAACCCTGTGCTCAGGCACCTCTTCCCCCAGGAAGCCTT 
CCCTGCCCACCCCATCTATGACTTGAGCCAGGTCTGGTCCGTGGTGTCCCCCGCACCCAGCA 
GGGGACAGGCACTCAGGAGGGCCCAG TAA AGGCTGAGATGAAGTGGACTGAGTAGAACTGGA 
GGACAAGAGTCGACGTGAGTTCCTGGGAGTCTCCAGAGATGGGGCCTGGAGGCCTGGAGGAA 
GGGGCCAGGCCTCACATTCGTGGGGCTCCCTGAATGGCAGCCTGAGCACAGCGTAGGCCCTT 
AAT AAAC AC C T G T T GGAT AAGC C AAAAAAA 
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FIGURE 9 

MTHRTTTWARRTSRAVTPTCATPAGPMPCSRLPPSLRCSLHSACCSGDPASYRLWGAELQPT^ 
LGWPQASVPLLTDLAQWEPVLVPEAHPNASLTMYVCTPVPHPDPPMALSRTPTRQISSSDT 
DPPADGPSNPLCCCFHGPAFSTLNPVLRHLFPQEAFPAHPIYDLSQVWSWSPAPSRGQALR 
RAQ 

Signal peptide: amino acids 1-47 

N-glycosylation site: amino acids 31-35, 74-78, 84-88 

Casein kinase II phosphorylation site: amino acids 22-2 6, 
76-80 

N-myristoylation site: amino acids 5 6-60 
Amidation site: amino acids 70-74 
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FIGURE 10 

CCCACGCGTCCGAACCTCTCCAGCG ATG GGAGCCGCCCGCCTGCTGCCCAACCTCACTCTGT 

" — f» ^ 

GCTTACAGCTGCTGATTCTCTGCTGTCAAACTCAGTACGTGAGGGACCAGGGCGCCAfGACC ^ 

// ^ 

GACCAGCTGAGCAGGCGGCAGATCCGCGAGTACCAACTCTACAGCAGGACCAGTG'GCAAGCA 
CGTGCAGGTCACCGGGCGTCGCATCTCCGCCACCGCCGAGGACGGCAACAAGTTTGCCAAGC 
TCATAGTGGAGACGGACACGTTTGGCAGCCGGGTTCGCATCAAAGGGGCTGAGAGTGAGAAG 
TACATCTGTATG7\AC7y\GAGGGGCAAGCTCATCGGGAAGCCCAGCGGGAAGAGC7^AAGACTG 
CGTGTTCACGGAGATCGTGCTGGAGAACAACTATACGGCCTTCCAGAACGCCCGGCACGAGG 
GCTGGTTCATGGCCTTCACGCGGCAGGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAAC 
CAGCGCGAGGCCCACTTCATCAAGCGCCTCTACCAAGGCCAGCTGCCCTTCCCCAACCACGC 
CGAGAAGCAGTVAGCAGTTCGAGTTTGTGGGCTCCGCCCCCACCCGCCGGACCAAGCGCACAC 
GGCGGCCCCAGCCCCTCACG TAG TCTGGGAGGCAGGGGGCAGCAGCCCCTGGGCCGCCTCCC 
CACCCCTTTCCCTTCTTAATCCAAGGACTGGGCTGGGGTGGCGGGAGGGGAGCCAGATCCCC 
GAGGGAGGACCCTGAGGGCCGCGAAGCATCCGAGCCCCCAGCTGGGAAGGGGCAGGCCGGTG 
CCCCAGGGGCGGCTGGCACAGTGCCCCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACT 
GAGTGTCACCCTGATCTCAGGCCACCAGCCTCTGCCGGCCTCCCAGCCGGGCTCCTGAAGCC 
CGCTGAAAGGTCAGCGACTG7\AGGCCTTGCAGACAACCGTCTGGAGGTGGCTGTCCTCAAAA 
TCTGCTTCTCGGATCTCCCTCAGTCTGCCCCCAGCCCCCAAACTCCTCCTGGCTAGACTGTA 
GGAAG GGAC TTTTGTTTGTTTGTTTGTTT C AGGAAAAAAGAAAGG GAGAGAGAGGAAAAT AG 
AGGGTTGTCCACTCCTCACATTCCACGACCCAGGCCTGCACCCCACCCCCAACTCCCAGCCC 
CGGAATAAAACCATTTTCCTGC 
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FIGURE 11 ^ - 

MGAARLLPNLTLCLQLLILCCQTQYVRDQGAMTDQLSRRQIREYQLYSRTSGKliYQyT.GRRI. 

SATAEDGNKFAKLIVETDTFGSRVRIKGAESEKYICMNKRGKLIGKPSGKSKDCV.FTEIVLE 

NNYTAFQNARHEGWFMAFTRQGRPRQASRSRQNQREAHFIKRLYQGQLPFPNHTVEKOKQra 

VGSAPTRRTKRTRRPQPLT 

Signal peptide: amino acids 1-22 

N-glycosylation site: amino acids 9-13, 126-130 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 60-64 

Casein kinase II phosphorylation site: amino acids 65-69 

Tyrosine kinase phosphorylation site: amino acids 3 9-4 8, 
89-97 

N-myristoylation site: amino acids 69-75, 188-194 

Amidation site: amino acids 58-62 

HBGF/FGF family signature: amino acids 103-128 
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FIGURE 12 

ACTTGCCATCACCTGTTGCCAGTGTGGAAAAATTCTCCCTGTTGAATTTTTTGCA'CATGGAG ^ ' 

GACAGCAGCAAAGAGGGCAACACAGGC TGATAAGACCAGAGACAGCAGGGAGATTAT T T TAG 

CATACGCCCTCAGGACGTTCCCTCTAGCTGGAGTTCTGGACTTCAACAGAACGCCATCCAGT j 

CATTTTGATTTTGCTGTTTATTTTTTTTTTCTTTTTCTTTTTCCCACCACATTGTATTTTAT ' 

TTCCGTACTTCAGAAATGGGCCTACAGACCACAAAGTGGCCCAGCCATGGGGCTTT.TX^ 

GAAGTCTTGGCTTATCATTTCCCTGGGGCTCTACTCACAGGTGTCCAAACTCCTGGCCTGCC 

CTAGTGTGTGCCGCTGCGACAGG7UVCTTTGTCTACTGTAATGAGCGAAGCTTGACCTCAGTG 

CCTCTTGGGATCCCGGAGGGCGTAACCGTACTCTACCTCCACAACAACCAAATTAATAATGC 

TGGATTTCCTGCAGAACTGCACAATGTACAGTCGGTGCACACGGTCTACCTGTATGGCAACC 

AAC T G GAG G AAT T C C C C AT G7\AC C T T C C C AAGAAT G T C AG AG T T C T C C AT T T G C AG G AAAAC 

AATATTCAGACCATTTCACGGGCTGCTCTTGCCCAGCTCTTGAAGCTTGAAGAGCTGCACCT 

GGATGACAACTCCATATCCACAGTGGGGGTGGAAGACGGGGCCTTCCGGGAGGCTATTAGCC 

TCAAATTGTTGTTTTTGTCTAAGAATCACCTGAGCAGTGTGCCTGTTGGGCTTCCTGTGGAC 

TTGCTU^GAGCTGAGAGTGGATGAAAATCGAATTGCTGTCATATCCGACATGGCCTTCCAGAA 

TCTCACGAGCTTGGAGCGTCTTATTGTGGACGGGAACCTCCTGACCAACAAGGGTATCGCCG 

AGGGCACCTTCAGCCATCTCACCAAGCTCAAGGAATTTTCAATTGTACGTAATTCGCTGTCC 

CACCCTCCTCCCGATCTCCCAGGTACGCATCTGATCAGGCTCTATTTGCAGGACAACCAGAT 

AAACCACATTCCTTTGACAGCCTTCTCAAATCTGCGTAAGCTGGAACGGCTGGATATATCCA 

AC7YACCAACTGCGGATGCTGACTCAAGGGGTTTTTGATAATCTCTCCAACCTG7\AGCAGCTC 

ACTGCTCGGAATAACCCTTGGTTTTGTGACTGCAGTATTAAATGGGTCACAGAATGGCTCAA 

ATATATCCCTTCATCTCTCAACGTGCGGGGTTTCATGTGCCAAGGTCCTGAACAAGTCCGGG 

GGATGGCCGTCAGGGAATTAAATATGAATCTTTTGTCCTGTCCCACCACGACCCCCGGCCTG 

CCTCTCTTCACCCCAGCCCCAAGTACAGCTTCTCCGACCACTCAGCCTCCCACCCTCTCTAT 

TCCAAACCCTAGCAGAAGCTACACGCCTCCAACTCCTACCACATCGAAACTTCCCACGATTC 

CTGACTGGGATGGCAGAGAAAGAGTGACCCCACCTATTTCTGAACGGATCCAGCTCTCTATC 

CATTTTGTGAATGATACTTCCATTCAAGTCAGCTGGCTCTCTCTCTTCACCGTGATGGCATA 

CAAACTCACATGGGTGAAAATGGGCCACAGTTTAGTAGGGGGCATCGTTCAGGAGCGCATAG 

TCAGCGGTGAGAAGCAACACCTGAGCCTGGTTAACTTAGAGCCCCGATCCACCTATCGGATT 

TGTTTAGTGCCACTGGATGCTTTTAACTACCGCGCGGTAGAAGACACCATTTGTTCAGAGGC 

CACCACCCATGCCTCCTATCTGAACAACGGCAGCAACACAGCGTCCAGCCATGAGCAGACGA 

CGTCCCACAGCATGGGCTCCCCCTTTCTGCTGGCGGGCTTGATCGGGGGCGCGGTGATATTT 

GTGCTGGTGGTCTTGCTCAGCGTCTTTTGCTGGCATATGCACAAAAAGGGGCGCTACACCTC 

CCAGTVAGTGGAAATACAACCGGGGCCGGCGGAAAGATGATTATTGCGAGGCAGGCACCAAGA 

AGGACAACTCCATCCTGGAGATGACAGAAACCAGTTTTCAGATCGTCTCCTTAAATAACGAT 

CAACTCCTTAAAGGAGATTTCAGACTGCAGCCCATTTACACCCCAAATGGGGGCATTAATTA 

CACAGACTGCCATATCCCCAACAACATGCGATACTGCAACAGCAGCGTGCCAGACCTGGAGC 

ACTGCCATACGTGACAGCCAGAGGCCCAGCGTTATCAAGGCGGACAATTAGACTCTTGAGAA 

CACACTCGTGTGTGCACATAAAGACACGCAGATTACATTTGATAAATGTTACACAGATGCAT 

TTGTGCATTTGAATACTCTGTAATTTATACGGTGTACTATATAATGGGATTTAAAAAAAGTG 

CTATCTTTTCTATTTCAAGTTAATTACAAACAGTTTTGTAACTCTTTGCTTTTTAAATCTT 
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FIGURE 13 

MGLQTTKWPSHGAFFLKSWLI ISLGLYSQVSKLLACPSVCRCDRNFVYCNERSLTSVPLGIP . 

EGVTVLYLHNNQINNAGFPAELHIWQSVHTVYLYGNQLDEFPMNLPKNVRVLHLQENNIQTI 

SRAALAQLLKLEELHLDDNSISTVGVEDGAFREAISLKLLFLSKNHLSSVPVGLPVDLQELR ' 

VDENRIAVISDMAFQNLTSLERLIVDGNLLTNKGIAEGTFSHLTKLKEFSIVRNSLSHPPPD 

LPGTHLIRLYLQDNQINHIPLTAFSNLRKLERLDISNNQLRMLTQGVFDNLSNLKQLTARNN 

PWFCDCSIKWVTEWLKYIPSSLNVRGFMCQGPEQVRGMAVRELNMNLLSCPTTTPGLPLFTP 

APSTASPTTQPPTLSIPNPSRSYTPPTPTTSKLPTIPDWDGRERVTPPISERIQLSIHFVND 

TSIQVSWLSLFTVMAYKLTWVKMGHSLVGGIVQERIVSGEKQHLSLVNLEPRSTYRICLVPL 

DAFNYRAVEDTICSEATTHASYLNNGSNTASSHEQTTSHSMGSPFLLAGLIGGAVIFVLWL 

LS VFCWHMHKKGRYT S QKWKYNRGRRKDDYCEAGTKKDNS I LEMTE T S FQ I VS LNNDQLLKG 

DFRLQPIYTPNGGINYTDCHIPNNMRYCNSSVPDLEHCHT 

Signal peptide: amino acids 1-42 
Transmembrane domain: amino acids 54 2-5 61 

N-glycosylation site: amino acids 202-206, 298-302, 433-437, 
521-525, 635-639, 649-653 

Casein kinase II phosphorylation site: amino acids 204-208, 
407-411, 527-531, 593-597, 598-602, 651-655 

Tyrosine kinase phosphorylation site: amino acids 319-328 

N-myristoylation site: amino acids 2-8, 60-66, 149-155, 
213-219, 220-226, 294-300, 522-528, 545-551, 633-639 

Amidation site: amino acids 581-585 



Leucine zipper pattern: amino acids 164-18 6 

Phospholipase A2 aspartic acid active site: amino acids 3 9-50 
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FIGURE 14A 

acttggagcaagcggcggcggcggagacagaggcagaggcagaagctggggctccgtcctcg 

cctcccacgagcgatccccgaggagagccgcggccctcggcgaggcgaagaggccgaggagg 

aagacccgggtggctgcgcccctgcctcgcttcccaggcgccggcggctgcagcottgcccc 

tcttgctcgccttgaaa atg gafiaagatgctcgcaggctgctttctgctgatcctcggacag 

atcgtcctcctccctgccgaggccagggagcggtcacgtgggaggtccatctcttCggggcag " 

acacgctcggacccacccgcagacggcccttctggagagttcctgtgagaacaagcgggcag 

acctggttttcatcattgacagctctcgcagtgtcaacacccatgactatgcaaaggtcaag 

gagttcatcgtggacatcttgcaattcttggacattggtcctgatgtcacccgagtgggcct 

gctccaatatggcagcactgtcaagaatgagttctccctcaagaccttcaagaggaagtccg 

aggtggagcgtgctgtcaagaggatgcggcatctgtccacgggcaccatgactgggctggcc 

atccagtatgccctgaacatcgcattctcagaagcagagggggcccggcccctgagggagaa 

tgtgccacgggtcataatgatcgtgacagatgggagacctcaggactccgtggccgaggtgg 

ctgctaaggcacgggacacgggcatcctaatctttgccattggtgtgggccaggtagacttc 

aacaccttgaagtccattgggagtgagccccatgaggaccatgtcttccttgtggccaattt 

cagccagattgagacgctgacctccgtgttccagaagaagttgtgcacggcccacatgtgca 

gcaccctggagcataactgtgcccacttctgcatcaacatccctggctcatacgtctgcagg 

tgcaaacaaggctacattctcaactcggatcagacgacttgcagaatccaggatctgtgtgc 

catggaggaccacaactgtgagcagctctgtgtgaatgtgccgggctccttcgtctgccagt 

gctacagtggctacgccctggctgaggatgggaagaggtgtgtggctgtggactactgtgcc 

TCAGAAAACCACGGATGTGAACATGAGTGTGTAAATGCTGATGGCTCCTACCTTTGCCAGTG 

ccatgaaggatttgctcttaacccagatgaaaaaacgtgcacaaggatcaactactgtgcac 
tgaacaaaccgggctgtgagcatgagtgcgtcaacatggaggagagctactactgccgctgc 
caccgtggctacactctggaccccaatggcaaaacctgcagccgagtggaccactgtgcaca 
gcaggaccatggctgtgagcagctgtgtctgaacacggaggattccttcgtctgccagtgct 
cagaaggcttcctcatcaacgaggacctcaagacctgctcccgggtggattactgcctgctg 
agtgaccatggttgtgaatactcctgtgtcaacatggacagatcctttgcctgtcagtgtcc 
tgagggacacgtgctccgcagcgatgggaagacgtgtgcaaaattggactcttgtgctctgg 

GGGACCACGGTTGTGAACATTCGTGTGTAAGCAGTGAAGATTCGTTTGTGTGCCAGTGCTTT 
GAAGGTTATATACTCCGTG7\AGATGG7U\AAACCTGCAG7\AGGAAAGATGTCTGCCAAGCTAT 

agaccatggctgtgaacacatttgtgtgaacagtgacgactcatacacgtgcgagtgcttgg 
agggattccggctcgctgaggatgggaaacgctgccgaaggaaggatgtctgcaaatcaacc 

To Figure 14B 
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FIGURE 14B 

From Figure 14A 

caccatggctgcgaacacatttgtgttaataatgggaattcctacatctgcaaatqctfeaga ^ ^ 

gggatttgttctagctgaggacggaagacggtgcaagaaatgcactgaaggcccaatt.gacc.^^ 

tggtctttgtgatcgatggatccaagagtcttggagaagagaattttgaggtcgtgaagcag 

tttgtcactggaattatagattccttgacaatttcccccaaagccgctcgagtgggSgtgct.^^^' 

c c ag t at t c c ac ac ag g t c c ac ac ag ag t t c ac t c t gag aaac t t c aac t c ag c c a7\agac a 

tgaaaaaagccgtggcccacatgaaatacatgggaaagggctctatgactgggctggccctg 

aaacacatgtttgagagaagttttacccaaggagaaggggccaggcccctttccacaagggt 

gcccagagcagccattgtgttcaccgacggacgggctcaggatgacgtctccgagtgggcca 

gtatiagccaaggccaatggtatcactatgtatgctgttggggtaggaaaagccattgaggag 

GAACTAC7\AGAGATTGCCTCTGAGCCCACA7\ACAAGCATCTCTTCTATGCCG7\AGACTTCAG 

cacaatggatgagataagtgaaaaactcaagaaaggcatctgtgaagctctagaagactccg 
atggaagacaggactctccagcaggggaactgcctvaaaacggtccaacagccaacagaatct 
gagccagtcaccatat^atatccaagacctactttcctgttctaattttgcagtgcaacacag 

ATATCTGT T TGAAGAAGACAATC TTT TACGGTCTACACAAAAGCT T TCCCAT TCAACA7\AAC 
CTTCAGGAAGCCCTTTGGAAGAAAAACACGATCAATGCAAATGTGAAAACCTTATAATGTTC 
CAGAACC T T GCAAACGAAGAAGTAAGAAAAT TAACACAGCGC T TAGAAGTYAAT GACACAGAG 
AATGGAAGCCCTGGAAAATCGCCTGAGATACAGATGAAGATTAGAAATCGCGACACATTTGT 
AGTCATTGTATCACGGATTACAATGAACGCAGTGCAGAGCCCCAAAGCTCAGGCTATTGTTA 
ART C7\AT AAT G T T G T G AAG T AAAAC AAT C AG TAG T GAG AAAC CTGGTTTGC C AC AGAAC AAA 
G AC AAGAAG TAT AC AC T AAC T T G T AT AAAT T TAT C TAG GAAAAAAAT C C T T C AGAAT T C T AA 
GAT GAAT T T AC CAGG T GAGAAT GAAT7\AGC T AT GCAAGG T AT T T T G T AAT AT AC T G T GGACA 
CAACTTGCTTCTGCCTCATCCTGCCTTAGTGTGCAATCTCATTTGACTATACGATAAAGTTT 
GCACAGTCTTACTTCTGTAGAACACTGGCCATAGGAAATGCTGTTTTTTTGTACTGGACTTT 
ACCTTGATATATGTATATGGATGTATGCATAAAATCATAGGACATATGTACTTGTGGAACAA 
GT T GGAT T T T T TATACAATAT TT^AAAT TCACCAC T T CAG 
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FIGURE 15 

mekmlagcfllilgqivllpaearersrgrsisrgrharthpqtallesscenkraeilvfm 

dssrswthdyakvkefivdilqfldigpdvtrvgllqygstvknefslktfkrksw 

krmrhlstgtmtglaiqyalniafseaegarplrewprvimivtdgrpqds'^ae!V ? 

tgilifaigvgqvdfntlksigsephedhvflvanfsqietltsvfqkklcti^cstlehn;'' 

cahfcinipgsyvcrckqgyilnsdqttcriqdlcamedhnceqlcvwpgsfvcqcy^sb^^ 

laedgkrcvavdycasenhgcehecvnadgsylcqchegfalnpdektctrinycalnkpgc 

ehecvnmeesyycrchrgytldpngktcsrvdhcaqqdhgceqlclntedsfvcqcsegfli 

nedlktcsrvdycllsdhgceyscvnmdrsfacqcpeghvlrsdgktcakldscalgdhgce 

hscvssedsfvcqcfegyilredgktcrrkdvcqaidhgcehicvnsddsytceclegfrla 

edgkrcrrkdvcksthhgcehicvnngnsyickcsegfvltiledgrrckkctegpidlvfvid 

gskslgeenfewkqfvtgiidsltispkaarvgllqystqvhteftlrnfnsakdmkkava 

hmkymgkgsmtglalkhmfersftqgegarplstrvpraaivftdgraqddvsewaskakan 

gitmyavgvgkaieeelqeiaseptnkhlfyaedfstmdeiseklkkgicealedsdgrqds 

pagelpktvqqptesepvtiniqdllscsnfavqhrylfeednllrstqklshstkpsgspl 

eekhdqckcenlimfqnlaneevrkltqrleemtqrmealenrlryr 

Signal peptide: amino acids 1-23 
N-glycosylation site: amino acids 221-225 

cAMP- and cGMP -dependent protein kinase phosphorylation site: 

amino acids 115-119, 606-610, 892-896 

Casein kinase II phosphorylation site: amino acids 49-53, 
118-122, 149-153, 176-180, 223-227, 243-247, 401-405, 442-446, 
501-505, 624-628, 673-677, 706-710, 780-784, 781-785, 819-823, 
866-870 

N-myristoylation site: amino acids 133-139, 258-264, 299-305, 
340-346, 453-459, 494-500, 639-645, 690-696, 752-758, 792-798 

Amidation site: amino acids 314-318, 560-564, 601-605 

Aspartic acid and asparagine hydroxylation site: amino acids 
253-265, 294-306, 335-347, 376-388, 417-423, 458-464, 540-546, 
581-587 
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FIGURE 16 

GGAGCCGCCCTGGGTGTCAGCGGCTCGGCTCCCGCGCACGCTCCGGCCGTCGCGCA'GCCTCG 

GCACCTGCAGGTCCGTGCGTCCCGCGGCTGGCGCCCCTGACTCCGTCCCGGCCAGGGAGGGC i 

C ATGA TTTCCCTCCCGGGGCCCCTGGTGACCAACTTGCTGCGGTTTTTGTTCCTGgGGCTGA 

GTGCCCTCGCGCCCCCCTCGCGGGCCCAGCTGCAACTGCACTTGCCCGCCAACCGGTTGCAG'^. 

GCGGTGGAGGGAGGGGAAGTGGTGCTTCCAGCGTGGTACACCTTGCACGGGGAGGTGTCTTC 

ATCCCAGCCATGGGAGGTGCCCTTTGTGATGTGGTTCTTCAAACAGAAAGAAAAGGAGGATC 

AGGTGTTGTCCTACATCAATGGGGTCACAACAAGCAAACCTGGAGTATCCTTGGTCTACTCC 

ATGCCCTCCCGGAACCTGTCCCTGCGGCTGGAGGGTCTCCAGGAGAAAGACTCTGGCCCCTA 

C AGC T GC T CC G T GAAT G T GCAAGACATUVCAAGGC AAAT C T AGGGGCC ACAGCAT C AATVAC C T 

TAGAACTCAATGTACTGGTTCCTCCAGCTCCTCCATCCTGCCGTCTCCAGGGTGTGCCCCAT 

GTGGGGGCAAACGTGACCCTGAGCTGCCAGTCTCCAAGGAGTAAGCCCGCTGTCCAATACCA 

GTGGGATCGGCAGCTTCCATCCTTCCAGACTTTCTTTGCACCAGCATTAGATGTCATCCGTG 

GGTCTTTAAGCCTCACCAACCTTTCGTCTTCCATGGCTGGAGTCTATGTCTGCAAGGCCCAC 

AATGAGGTGGGCACTGCCCAATGTAATGTGACGCTGGAAGTGAGCACAGGGCCTGGAGCTGC 

AGTGGTTGCTGGAGCTGTTGTGGGTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTGGTCC 

TCTTGTACCACCGCCGGGGCAAGGCCCTGGAGGAGCCAGCCAATGATATCAAGGAGGATGCC 

ATTGCTCCCCGGACCCTGCCCTGGCCCAAGAGCTCAGACACAATCTCCAAGAATGGGACCCT 

TTCCTCTGTCACCTCCGCACGAGCCCTCCGGCCACCCCATGGCCCTCCCAGGCCTGGTGCAT 

TGACCCCCACGCCCAGTCTCTCCAGCCAGGCCCTGCCCTCACCAAGACTGCCCACGACAGAT 

GGGGCCCACCCTCAACCAATATCCCCCATCCCTGGTGGGGTTTCTTCCTCTGGCTTGAGCCG 

CATGGGTGCTGTGCCTGTGATGGTGCCTGCCCAGAGTCAAGCTGGCTCTCTGGT ATGA TGAC 

CCCACCACTCATTGGCTA7VAGGATTTGGGGTCTCTCCTTCCTATAAGGGTCACCTCTAGCAC 

AGAGGCCTGAGTCATGGGAAAGAGTCACACTCCTGACCCTTAGTACTCTGCCCCCACCTCTC 

TTTACTGTGGGAAAACCATCTCAGTAAGACCTAAGTGTCCAGGAGACAGAAGGAGAAGAGGA 

AGTGGATCTGGAATTGGGAGGAGCCTCCACCCACCCCTGACTCCTCCTTATGAAGCCAGCTG 

CTG7WVTTAGCTACTCACCAAGAGTGAGGGGCAGAGACTTCCAGTCACTGAGTCTCCCAGGC 

CCCCTTGATCTGTACCCCACCCCTATCTAACACCACCCTTGGCTCCCACTCCAGCTCCCTGT 

ATTGATATAACCTGTCAGGCTGGCTTGGTTAGGTTTTACTGGGGCAGAGGATAGGGAATCTC 

T TAT TPJ\AAC T AAC AT GAAAT AT GTGTTGTTTT CAT T T GCAAAT T T AAAT AAAG AT AC AT AA 

TGTTTGTATGAAA7\A 
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FIGURE 17 

MISLPGPLVTNLLRFLFLGLSALAPPSRAQLQLHLPANRLQAVEGGEWLPAWYTLHGEVSS 

SQPWEVPFVMWFFKQKEKEDQVLSYINGVTTSKPGVSLVYSMPSRNLSLRLEGLbEK^ 

SCSVWQDKQGKSRGHSIKTLELWLVPPAPPSCRLQGVPHVGANVTLSCQSPRSKPAVQYQ 

WDRQLPSFQTFFAPALDVIRGSLSLTNLSSSMAGVYVCKAHNEVGTAQCWTLEVSTGPGAA 

WAGAWGTLVGLGLLAGLVLLYHRRGKALEEPANDIKEDAIAPRTLPWPKSSDTIS'K^^ 

SSVTSARALRPPHGPPRPGALTPTPSLSSQALPSPRLPTTDGAHPQPISPIPGGVSSSGLSR 

MGAVPVMVPAQS QAGS LV 



Signal peptide : amino acids 1-2 9 



Transmembrane domain: amino acids 24 5-2 67 



N-glycosylation site: amino acids 108-112, 169-173, 213-217, 
236-240, 307-311 

N-myristoylation site: amino acids 90-96, 167-173, 220-226, 

2 31-2 37, 252-258, 2 56-2 62, 2 62-2 68, 308-314, 3 63-3 69, 3 64-37 0 



Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 164-175 



SUBCLASS 
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FIGURE 18 

cgccaccactgcggccaccgcca atga aacgcctcccgctcctagtggttttttccactttg 

ttgaattgttcctatactcaaaattgcacc7uvgacaccttgtctcccaaatgcamatgtga 

aatacgcaatggaattgaagcctgctattgcaacatgggattttcaggaaatggtgtcacaa 

tttgtgaagatgataatgaatgtggaaatttaactcagtcctgtggcgaaaatgct^ttgc 

actaacacagaaggaagttattattgtatgtgtgtacctggcttcagatccagGagtaacca, 

agacaggtttatcactaatgatggaaccgtctgtatagaaaatgtgaatgcaaactqccatt ■ 

TAGATAATGTCTGTATAGCTGCAAATATTAATATUUVCTTTAACAAAAATCAGATCCATAA^ 
GAACC T GT GGC T T T GC T ACAAGAAGT C T AT AGAAAT T C T GT GACAGAT C T T T C ACCAACAGA 
T ATAAT T ACAT AT AT AGAAAT AT T AGC TGAAT CAT C T T CAT T AC T AGG T T AC7UVGAACAAC A 
CTATCTCAGCCAAGGACACCCTTTCTAACTCAACTCTTACTGAATTTGTAAAAACCGTGAAT 
AATTTTGTTCAAAGGGATACATTTGTAGTTTGGGACAAGTTATCTGTGAATCATAGGAGAAC 
ACAT C T T AC AAAAC T CAT G C AC AC T G T T G AAC AAG C T AC T T T AAG GAT AT C C C AGAG C T T C C 
AAAAG AC C AC AGAG T T T GAT AC AAAT T C AAC G GAT AT AG C T C T C AAAG TTTTCTTTTTT GAT 
TCATATTUVCATGATVACATATTCATCCTCATATGAATATGGATGGAGACTACATT^AATATATT 
TCCA7\AGAGAAAAGCTGCATATGATTCAAATGGCAATGTTGCAGTTGCATTTTTATATTATA 
AGAGTATTGGTCCTTTGCTTTCATCATCTGACAACTTCTTATTGAAACCTCAAAATTATGAT 
AAT T C T GTUVG AG GAG G AAAGAG T CAT AT C T T C AG T AAT T T C AG T C T C AAT GAG C T C AAAC C C 
ACC C ACAT TAT AT GAAC T T GAAAAAATAACAT T T AC AT TAAGT CAT CG AAAG G T C ACAGAT A 
GGTATAGGAGTCTATGTGCATTTTGGAATTACTCACCTGATACCATGAATGGCAGCTGGTCT 
TCAGAGGGCTGTGAGCTGACATACTCAAATGAGACCCACACCTCATGCCGCTGTAATCACCT 
GACACATTTTGCAATTTTGATGTCCTCTGGTCCTTCCATTGGTATTAAAGATTATT^TATTC 
T T AC AAG GAT C AC T C AAC TAG GAAT AAT T AT T T C AC T GAT TTGTCTTGC CAT AT G C AT T T T T 
ACC T T C T GG T T C T T C AG T GAAAT T CAAAGC AC CAGGACAACT^T T C ACAAAAAT C T T T GC T G 
TAGCCTATTTCTTGCTGAACTTGTTTTTCTTGTTGGGATCAATACAAATACTAATAAGCTCT 
TCTGTTCAATCATTGCCGGACTGCTACACTACTTCTTTTTAGCTGCTTTTGCATGGATGTGC 
AT T GAAGGC AT ACAT C T C TAT C T CAT T G T T GT GGG T GT CAT C T ACAACAAGGGAT T T T T GCA 
CAAGAATTTTTATATCTTTGGCTATCTAAGCCCAGCCGTGGTAGTTGGATTTTCGGCAGCAC 
TAGGATACAGATATTATGGCACAACCAAAGTATGTTGGCTTAGCACCGAAAACAACTTTATT 
TGGAGTTTTATAGGACCAGCATGCCTAATCATTCTTGTTAATCTCTTGGCTTTTGGAGTCAT 
CATATACAAAGTTTTTCGTCACACTGCAGGGTTGAAACCAGAAGTTAGTTGCTTTGAGAACA 
TAAGGTCTTGTGCAAGAGGAGCCCTCGCTCTTCTGTTCCTTCTCGGCACCACCTGGATCTTT 
GGGGTTCTCCATGTTGTGCACGCATCAGTGGTTACAGCTTACCTCTTCACAGTCAGCAATGC 
TTTCCAGGGGATGTTCATTTTTTTATTCCTGTGTGTTTTATCTAGAAAGATTCAAG7UVGAAT 
ATTACAGATTGTTCAAAAATGTCCCCTGTTGTTTTGGATGTTTAAGG TAA ACATAGAGAATG 
GTGGATAATTACAACTGCAC7U\AAATAAAAATTCCAAGCTGTGGATGACCAATGTAT7\AAAA 
T G AC T CAT CAAAT TAT C C AAT TAT T AAC T AC T AG AC AAAAAG TAT T T T AAAT C AG T T T T T C T 
G T T T AT GC T AT AGGTVAC T G TAG AT AAT AAG G T AAAAT TAT G TAT C AT AT AGAT AT AC TAT G T 
TTTTCTATGTGAAATAGTTCTGTCAAAAATAGTATTGCAGATATTTGGAAAGTAATTGGTTT 
CTCAGGAGTGATATCACTGCACCCTVAGGAAAGATTTTCTTTCTAACACGAGTVAGTATATGAA 
TGTCCTGAAGGAAACCACTGGCTTGATATTTCTGTGACTCGTGTTGCCTTTGAAACTAGTCC 
CCTACCACCTCGGTAATGAGCTCCATTACAGAAAGTGGAACATAAGAGAATGAAGGGGCAGA 
ATATCAAACAGTGAAAAGGGAATGATAAGATGTATTTTGAATGAACTGTTTTTTCTGTAGAC 
T AGC T GAG7\AAT T G T T G AC AT AAAAT AAAGAAT T GAAGAAAC AC AT T T T AC CAT T T T G T GAA 
TTGTTCTGAACTTAAATGTCCACTAAAACAACTTAGACTTCTGTTTGCTAAATCTGTTTCTT 
T T T C T AAT AT T C T AAAAAAAAAAAAAAG G T T T AC C T C C AC AAAT T G AAAAA7^AAA7\A7UU^^ 
A7\AAAAAA7U^AAAAAAAAAAAAAAAAA7\AAAA 



• ASS subclass! 
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FIGURE 19 

mkrlpllwfstllncsytqnctktpclpnakceirngieacycnmgfsgngvticeddnec 

gnltqscgenanctntegsyycmcvpgfrsssnqdrfitndgtvcienwanphld^ 

ninktltkirsikepvallqevyrnsvtdlsptdiityieilaesssllgyknntisakutl , 

snstltefvktvnnfvqrdtfwwdklsvnhrrthltklmhtveqatlris^'s fqkttefdtvv' 

nstdialkvfffdsynmkhihphmnmdgdyinifpkrkaaydsngwavaflyy'ksigpl^^ 

ssdnfllkpqnydnseeeervissvisvsmssnpptlyelekitftlshrkvtdryrslcaf 

wnyspdtmngswssegceltysnethtscrcnhlthfailmssgpsigikdyniltritqlg ■ 

iiisliclaiciftfwffseiqstrttihknlccslflaelvflvgintntnklfcsiiagl 

lhyfflaafawmciegihlyliwgviynkgflhknfyifgylspavwgfsaalgyryygt 

tkvcwlstennfiwsfigpacliilvnllafgviiykvfrhtaglkpevscfenirscarga 

lallfllgttwifgvlhwhaswtaylftvsnafqgmfiflflcvlsrkiqeeyyrlfknv 

pccfgclr 

Signal peptide: amino acids 1-19 

Transmeinbrane domain: amino acids 430-450, 465-486, 499-513,, 
535-549, 573-593, 619-636, 648-664 

N-glycosylation site: amino acids 15-19, 21-25, 64-68, 74-78, 
127-131, 177-181, 188-192, 249-253, 381-385, 395-399 

Glycosaminoglycan attachment site: amino acids 4 9-53 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 360-364 

Casein kinase II phosphorylation site: amino acids 54-58, 
68-72, 76-80, 94-98, 135-139, 150-154, 155-159, 161-165, 
181-185, 190-194, 244-248, 310-314, 325-329, 346-350, 608-612 

Tyrosine kinase phosphorylation site: amino acids '36-44, 
669-677, 670-678 

N-myristoylation site: amino acids 38-44, 50-56, 52-58, 
80-86, 382-388, 388-394, 434-440, 480-486, 521-527 

Aspartic acid and asparagine hydroxylation site: amino acids 
75-87 
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FIGURE 20 

TGGAAACATATCCTCCCTCATATGAATATGGATGGAGACTACATAAATATATTTCCAAAGNG 
AAAAGCCGGCATATGGATTCAAATGGCAATGTTGCAGTTGCATTTTTATATTATAAGAGTAT 
TGGTCCCTTTGCTTTCATCATCTGACAACTTCTTATTGTVAACCTCAAAATTATGATAATTCT 
GAAGAGGAGGAAAGAGTCATATCTTCAGTAATTTCAGTCTCAATGAGCTCAAACCCACCCAC 

\^ 

AT TAT AT G AAC T T GAAAAAAT7VAC AT T TAG AT T AAG T CAT C G AAAG G T C AC AGAT AG G T AT A, 
GGAGTCTATGTGGCATTTTGGAATACTCACCTGATACCATGAATGGCAGCTGGTCTTCAGAG 
GGCTGTGAGCTGACATACTCAAATGAGACCCACACCTCATGCCGCTGTAATCACCTGACACA 
TTTTGC7^TTTTGATGTCCTCTGGTCCTTCCATTGGTATTA7^GATTAT7\ATATTCTTACAA 
GGAT CAC T CTUVC T AGGAAT AAT TAT T T CAC T GAT TTGTCTTGC CAT AT GCAT T T T T ACC T T C 
TGGTTCTT C AG T G AAA T T C AAA G CAC C AG G A 



FIGURE 21 
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GCTCCCAGCCAAGAACCTCGGGGCCGCTGCGCGGTGGGGAGGAGTTCCCCGAAACeCGGGCG- 

CTAAGCGAGGCCTCCTCCTCCCGCAGATCCGAACGGCCTGGGCGGGGTCACCCCGGCTGGGA 

C7\AGAAGCCGCCGCCTGCCTGCCCGGGCCCGGGGAGGGGGCTGGGGCTGGGGG(?GGAGGCG6 

GGTGTGAGTGGGTGTGTGCGGGGGGCGGAGGCTTGATGCTVATCCCGATAAGAAA'TGCTCGGG 

TGTCTTGGGCACCTACCCGTGGGGCCCGTAAGGCGCTACTATAT7\AGGCTGCCGGCCCGGAG^' 

CCGCCGCGCCGTCAGAGCAGGAGCGCTGCGTCCAGGATCTAGGGCCACGACCATCCCAACCC 

GGCACTCACAGCCCCGCAGCGCATCCCGGTCGCCGCCCAGCCTCCCGCACCCCCATCGCCGG 

AGCTGCGCCGAGAGCCCCAGGGAGGTGCC ATG CGGAGCGGGTGTGTGGTGGTCCACGTATGG 

ATCCTGGCCGGCCTCTGGCTGGCCGTGGCCGGGCGCCCCCTCGCCTTCTCGGACGCGGGGCC 

CCACGTGCACTACGGCTGGGGCGACCCCATCCGCCTGCGGCACCTGTACACCTCCGGCCCCC 

ACGGGCTCTCCAGCTGCTTCCTGCGCATCCGTGCCGACGGCGTCGTGGACTGCGCGCGGGGC 

CAGAGCGCGCACAGTTTGCTGGAGATCAAGGCAGTCGCTCTGCGGACCGTGGCCATCAAGGG 

CGTGCACAGCGTGCGGTACCTCTGCATGGGCGCCGACGGCAAGATGCAGGGGCTGCTTCAGT 

ACTCGGAGG7iA.GACTGTGCTTTCGAGGAGGAGATCCGCCCAGATGGCTACAATGTGTACCGA 

TCCGAGAAGCACCGCCTCCCGGTCTCCCTGAGCAGTGCCAAACAGCGGCAGCTGTACAAGAA 

CAGAGGCTTTCTTCCACTCTCTCATTTCCTGCCCATGCTGCCCATGGTCCCAGAGGAGCCTG 

AGGACCTCAGGGGCCACTTGGTUYTCTGACATGTTCTCTTCGCCCCTGGAGACCGACAGCATG 

GACCCATTTGGGCTTGTCACCGGACTGGAGGCCGTGAGGAGTCCCAGCTTTGAGAAG TAA CT 

GAGACCATGCCCGGGCCTCTTCACTGCTGCCAGGGGCTGTGGTACCTGCAGCGTGGGGGACG 

TGCTTCTACAAGAACAGTCCTGAGTCCACGTTCTGTTTAGCTTTAGGAAG7VAACATCTAGAA 

GTTGTACATATTCAGAGTTTTCCATTGGCAGTGCCAGTTTCTAGCCAATAGACTTGTCTGAT 

CATAACATTGTAAGCCTGTAGCTTGCCCAGCTGCTGCCTGGGCCCCCATTCTGCTCCCTCGA 

GGTTGCTGGACAAGCTGCTGCACTGTCTCAGTTCTGCTTGAATACCTCCATCGATGGGGAAC 

TCACTTCCTTTGGAAAAATTCTTATGTCAAGCTGAAATTCTCTAATTTTTTCTCATCACTTC 

C C GAG GAG GAG C C AG AAG AC AG G C AG TAG T T T T AAT T T GAG G AAC AG G T GAT C C AC T C T G T A 

AAACAGCAGGTAAATTTCACTCAACCCCATGTGGGAATTGATCTATATCTCTACTTCCAGGG 

ACCATTTGCCCTTCCCAAATCCCTCCAGGCCAGAACTGACTGGAGCAGGCATGGCCCACCAG 

GCTTCAGGAGTAGGGGAAGCCTGGAGCCCCACTCCAGCCCTGGGACAACTTGAGAATTCCCC 

CTGAGGCCAGTTCTGTCATGGATGCTGTCCTGAGAATAACTTGCTGTCCCGGTGTCACCTGC 

TTCCATCTCCCAGCCCACCAGCCCTCTGCCCACCTCACATGCCTCCCCATGGATTGGGGCCT 

CCCAGGCCCCCCACCTTATGTCAACCTGCACTTCTTGTTCAAAAATCAGGTVAAAGAAAAGAT 

TTGAAGACCCCAAGTCTTGTCAATTyVCTTGCTGTGTGGAAGCAGCGGGGGAAGACCTAGAAC 

CCTTTCCCCAGCACTTGGTTTTCCAACATGATATTTATGAGTAATTTATTTTGATATGTACA 

TCTCTTATTTTCTTACATTATTTATGCCCCCAAATTATATTTATGTATGTAAGTGAGGTTTG 

TTTTGTATATTAAAATGGAGTTTGTTTGT 
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FIGURE 22 

MRSGCVWHVWILAGLWLAVAGRPLAFSDAGPHVHYGWGDPIRLRHLYTSGPHGLSSCFLRI 
RADGWDCARGQSAHSLLEIKAVALRTVAIKGVHSVRYLCMGADGKMQGLLQYSEEDCAFEE 
EIRPDGYWYRSEKHRLPVSLSSAKQRQLYKNRGFLPLSHFLPMLPMVPEEPEDLRGHLESD^ 
MFSSPLETDSMDPFGLVTGLEAVRSPSFEK .i,"" ^ 

Signal peptide: amino acids 1-22 

Casein kinase II phosphorylation site: amino acids 78-82, 
116-120, 190-194, 204-208 

N-myristoylation site: amino acids 15-21, 54-60, 66-72, 
201-207 



Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 48-59 
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FIGURE 23 

CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCTGA 

GAGCAGCCGGCTGCCGCCCCGGGAAGATGGCGAGGAGGAGCCGCCACCGCCTeGTCCTGCTG ~ 

— ( 

\ 

CTGCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGCCCCAAA / 

v.. 

agaccaacaagtagtcacagcagtagagtaccaagaggctattttagcctgcaat^ccccaa'"" 

agaagactgtttcctccagattagagtggaagatuvctgggtcggagtgtctcctttgfctac 

tatcaacagactcttcaaggtgattttaaaaatcgagctgagatgatagatttcaatatccg 

gatcaaaaatgtgacaagaagtgatgcggggaaatatcgttgtgaagttagtgccccatctg 

agcaaggccaaaacctggaagaggatacagtcactctggaagtattagtggctccagcagtt 

ccatcatgtgaagtaccctcttctgctctgagtggaactgtggtagagctacgatgtcaaga 

CAAAGAAGGGAATCCAGCTCCTGAATACACATGGTTT7VAGGATGGCATCCGTTTGCTAGAAA 
AT C C CAGAC TTGGCTCC CA7\AGC AC CAAC AGC T CAT ACAC AAT GAAT AC7VA7\AAC T GGAAC T 
CTGCAATTTAATACTGTTTCCAAACTGGACACTGGAGTUVTATTCCTGTGAAGCCCGCAATTC 
TGTTGGATATCGCAGGTGTCCTGGGAAACGAATGCAAGTAGATGATCTCAACATAAGTGGCA 
TCATAGCAGCCGTAGTAGTTGTGGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTAT 
G C T C AGAG GT^AAG G C T AC T T T T C AAAAGAAAC C T C C T T C C AG AAGAG T AAT T C T T C AT C T AA 
AGCCACGACAATGAGTGAATVATGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGG 
CCGCGGCGGGCGGATCACGAGGTCAGGAGTTC TAGA CCAGTCTGGCCAATATGGTGAAACCC 
CATCTCTACTAATVATACAAAAATTAGCTGGGCATGGTGGCATGTGCCTGCAGTTCCAGCTGC 
TTGGGAGACAGGAGAATCACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGC 
CACTGCAGTCCAGCCTGGGTTiACAGAGCAAGATTCCATCTCAAAAAATAAAATAAATTUiLATA 
AAT AAAT AC T G G T T T T T AC C T G TAG AAT T C T T AC AAT AAAT AT AG C T T GAT AT T C 



FIGURE 24 
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MARRSRHRLLLLLLRYLWALGYHKAYGFSAPKDQQWTAVEYQEAILACKTPKKTVSSRLE 

WKKLGRSVS F^YYQQTLQGDFKNRAEMIDFNIRIKWTRSDAGKYRCEVSAPSEQGQNLEED*^ 

TVTLEVLVAPAVPSCEVPSSALSGTWELRCQDKEGNPAPEYTWFKDGIRLLENPRLGSQST 

NSSYTMNTKTGTLQFNTVSKLDTGEYSCEARNSVGYRRCPGKRMQVDDLNISGIIAAWWA 

LVISVCGLGVCYAQRKGYFSKETSFQKSNSSSKATTMSEWQWLTPVIPALWKAAAGGSRGQ.; 

EF 

Signal peptide: amino acids 1-2 0 

Transmembrane domain: amino acids 130-144, 238-258 

N-glycosylation site: amino acids 98-102, 187-191, 236-240, 
277-281 

Casein kinase II phosphorylation site: amino acids 39-43, 
59-63, 100-104, 149-153, 205-209, 284-288 

N-myristoylation site: amino acids 182-188, 239-245, 255-261, 
257-263, 305-311 

Amidation site: amino acids 22 6-230 
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FIGURE 25 

GACATCGGAGGTGGGCTAGCACTGAAACTGCTTTTCAAGACGAGGAAGAGGAGGAGAAAGAG^ 

AAAG7yVGAGG7\AGATGTTGGGCAACATTTATTTAACATGCTCCACAGCCCGGACCCTG^ ' 

CAT GCTGCTATTCCTG C AAA TAG T GAAG AAG CAT G G GAT T T AAAT AT T T TAG T T S T AAAT AA 

AT G AAT TAG T C AAT C T C C TAT GAC CAT C TAT AC AT AC T C C AC C T T C AAAAAG T AG AT'c AAT A ' 

T TAT AT CAT T AAG G AAAT AG T AAC CTTCTCTTCTC C AAT AT G CAT GAC AT T T T f'fe GAC AAT G 

CAATTGTGGCACTGGCACTTATTTCAGTGTyVGATU^AACTTTGTGGTTCTATGGCATT'CA^ 

T T T G AC AAAT G C AAG C AT C T T C C T T AT CTUVT C AG C T C C T AT T G AAC T T AC T AG C AC T G AC T G 

TGGAATCCTTT^GGGCCCATTACATTTCTGAAGAAGAAAGCTAAGATGAAGGACATGCCACT 

CCGAATTCATGTGCTACTTGGCCTAGCTATCACTACACTAGTACAAGCTGTAGATATVAAAAG 

TGGATTGTCCACGGTTATGTACGTGTGAAATCAGGCCTTGGTTTACACCCAGATCCATTTAT 

ATGGAAGCATCTACAGTGGATTGTAATGATTTAGGTCTTTTAACTTTCCCAGCCAGATTGCC 

AG C T AAC AC AC AG AT TCTTCTCC TAG AG AC T AAC AAT AT T G C AAAAAT T G AAT AC T C GAC AG 

ACTTTCCAGTAAACCTTACTGGCCTGGATTTATCTCA7\AACAATTTATCTTCAGTCACCAAT 

ATTAATGTAAAAAAGATGCCTCAGCTCCTTTCTGTGTACCTAGAGGAAAACAAACTTACTGA 

AC T G C C T GAAAAAT GTCTGTCC G AAC T GAG C AAC T TAG AAG AAC T C TAT AT T AAT C AC AAC T 

TGCTTTCTACAATTTCACCTGGAGCCTTTATTGGCCTACATAATCTTCTTCGACTTCATCTC 

7\ATTCAAATAGATTGCAGATGATCAACAGTAAGTGGTTTGATGCTCTTCCAAATCTAGAGAT 

T C T GAT GAT T G G G GAAAAT C C AAT TAT C AGAAT C AAAGAC AT G AAC T T T AAG C C T C T TAT C A 

ATCTTCGCAGCCTGGTTATAGCTGGTATAAACCTCACAGAAATACCAGATAACGCCTTGGTT 

GGACTGGAAAACTTAGA7UVGCATCTCTTTTTACGATAACAGGCTTATTAAAGTACCCCATGT 

T GC T C T T CAAAAAG T T G T AAAT C T CA7\AT T T T T GGAT C TATU^lT AAAAAT C C TAT T AAT AGAA 

TACGAAGGGGTGATTTTAGCAATATGCTACACTTAAAAGAGTTGGGGATAAATAATATGCCT 

GAGCTGATTTCCATCGATAGTCTTGCTGTGGATAACCTGCCAGATTTAAGAAAAATAGAAGC 

TACTAACAACCCTAGATTGTCTTACATTCACCCCAATGCATTTTTCAGACTCCCCAAGCTGG 

AATCACTCATGCTGAACAGCTVATGCTCTCAGTGCCCTGTACCATGGTACCATTGAGTCTCTG 

CCAAACCTCAAGGAAATCAGCATACACAGTAACCCCATCAGGTGTGACTGTGTCATCCGTTG 

GATGAACATG7^C7\A7\ACCAACATTCGATTCATGGAGCCAGATTCACTGTTTTGCGTGGACC 

CACCTGAATTCCAAGGTCAGAATGTTCGGCAAGTGCATTTCAGGGACATGATGGAAATTTGT 

CTCCCTCTTATAGCTCCTGAGAGCTTTCCTTCTAATCTAAATGTAGAAGCTGGGAGCTATGT 

TTCCTTTCACTGTAGAGCTACTGCAGAACCACAGCCTGAAATCTACTGGATAACACCTTCTG 

GTCA7\AAACTCTTGCCTAATACCCTGACAGACAAGTTCTATGTCCATTCTGAGGGAACACTA 

GATATAAATGGCGTAACTCCCAAAGAAGGGGGTTTATATACTTGTATAGCAACTAACCTAGT 

TGGCGCTGACTTGAAGTCTGTTATGATCAAAGTGGATGGATCTTTTCCACAAGATAACAATG 

GCTCTTTGAATATTAAAATAAGAGATATTCAGGCCAATTCAGTTTTGGTGTCCTGGAAAGCA 

AGTTCTTW^TTCTCAAATCTAGTGTTAAATGGACAGCCTTTGTCAAGACTGAAAATTCTCA 

TGCTGCGCAAAGTGCTCGAATACCATCTGATGTCAAGGTATATAATCTTACTCATCTGAATC 

CATCAACTGAGTAT7VAAATTTGTATTGATATTCCCACCATCTATCAGAAAAACAGAAAAAAA 

TGTGTAAATGTCACCACCAAAGGTTTGCACCCTGATCAAAAAGAGTATGAAAAGAATAATAC 

CACAACACTTATGGCCTGTCTTGGAGGCCTTCTGGGGATTATTGGTGTGATATGTCTTATCA 

GCTGCCTCTCTCCAGAAATGAACTGTGATGGTGGACACAGCTATGTGAGGAATTACTTACAG 

AAACCAACCTTTGCATTAGGTGAGCTTTATCCTCCTCTGATAAATCTCTGGGAAGCAGGAAA 

AGAAAAAAGTACATCACTGAAAGTAAAAGCAACTGTTATAGGTTTACCAACAAATATGTCCT 

AAAAACCACCAAGGAAACCTACTCCAAAAATGAAC 
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FIGURE 26 

MKDMPLRIHVLLGLAITTLVQAVDKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCNDLGLLT 
FP7\RLPANTQILLLQTNNIAKIEYSTDFPVNLTGLDLSQNNLSSVTNIWKKMPQEi;S<^^ 

ENKLTELPEKCLSELSNLQELYINHNLLSTISPGAFIGLHNLLRLHLNSNRLQMI^SKWFDA 

^ * 

LPNLEILMIGENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNALVGLENLES-ISFYDNRL / 

. 

IKVPHVALQKVWLKFLDLNKNPINRIRRGDFSmLHLKELGINmPELISIDSLAVDNLPD 
LRKIEATNNPRLSYIHPNAFFRLPKLESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 
DCVIRWMmNKTNIRFMEPDSLFCVDPPEFQGQWRQVHFRDMMEICLPLIAPESFPSNLNV 
EAGSYVSFHCRATAEPQPEIYWITPSGQKLLPNTLTDKFYVHSEGTLDINGVTPKEGGLYTC 
lATNLVGADLKSVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSWKASSKILKSSVKWTAFV 
KTENSHAAQSARIPSDVKVYNLTHLNPSTEYKICIDIPTIYQKNRKKCVNVTTKGLHPDQKE 
YEKNNTTTLMACLGGLLGIIGVICLISCLSPEMNCDGGHSYVRNYLQKPTFALGELYPPLIN 
LWEAGKEKSTSLKVKATVIGLPTNMS 

Signal sequence: amino acids 1-22 

Transmembrane domain: amino acids 633-650 

N-glycosylation site: amino acids 93-97, 103-107, 223-227, 
382-386, 522-526, 579-583, 608-612, 624-628, 625-629 

Casein kinase II phosphorylation site: amino acids 51-55, 
95-99, 242-246, 468-472, 487-491 

Tyrosine kinase phosphorylation site: amino acids 57 0-57 9 

N-myristoylation site: amino acids 13-19, 96-102, 158-164, 
221-227, 352-358, 437-443, 491-497, 492-498, 634-640, 702-708 

Cell attachment sequence: amino acids 277-280 
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FIGURE 27 

GCCCGGGACTGGCGCAAGGTGCCCAAGCAAGGAAAGAAATAATGAAGAGACACATGTGTTAG 

CTGCAGCCTTTTGATVACACGCAAGAAGGAAATCAATAGTGTGGACAGGGCTGGAACCTTTAC 

CACGCTTGTTGGAGTAGATGAGGAATGGGCTCGTGATTATGCTGACATTCCAGC ATGA ATCT', 

GGTAGACCTGTGGTTAACCCGTTCCCTCTCCATGTGTCTCCTCCTACAAAGXTTTGTTCT.TA • 

TGATACTGTGCTTTCATTCTGCCAGTATGTGTCCCAAGGGCTGTCTTTGTTCT'TCCTCTGGG/ 

GGTTTAAATGTCACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCTGA 

KNZKQ T C T TAG T G TAT C T G GAG T C C AAT GAG AT C AC AT C T AT T C C C AAT G AAAT T T T T AAG G 

ACCTCCATCAACTGAGAGTTCTCAACCTGTCCATWyVTGGCATTGAGTTTATCGATGAGCAT 

GCCTTCAAAGGAGTAGCTGAAACCTTGCAGACTCTGGACTTGTCCGAC7VATCGGATTCAAAG 

TGTGCACAAAAATGCCTTCAATAACCTGAAGGCCAGGGCCAGAATTGCCAACTiACCCCTGGC 

ACTGCGACTGTACTCTACAGCAAGTTCTGAGGAGCATGGCGTCCAATCATGAGACAGCCCAC 

AACGTGATCTGTAAAACGTCCGTGTTGGATGT^CATGCTGGCAGACCATTCCTCAATGCTGC 

C7\ACGACGCTGACCTTTGTAACCTCCCTAAAAAAACTACCGATTATGCCATGCTGGTCACCA 

TGTTTGGCTGGTTCACTATGGTGATCTCATATGTGGTATATTATGTGAGGCAAAATCAGGAG 

GATGCCCGGAGACACCTCGAATACTTGAAATCCCTGCCAAGCAGGCAGAAGAAAGCAGATGA 

ACCTGATGATATTAGCACTGTGGT ATAG TGTCCAAACTGACTGTCATTGAGAAAGAAAGAAA 

GTAGTTTGCGATTGCAGTAGAAATAAGTGGTTTACTTCTCCCATCCATTGT7\AACATTTGAA 

ACTTTGTATTTCAGTTTTTTTTGAATTATGCCACTGCTGAACTTTT7\ACA7\ACACTACAACA 

TTUUVTAATTTGAGTTTAGGTGATCCACCCCTTAATTGTACCCCCGATGGTATATTTCTGAGT 

AAGC T AC TAT C T GAAC AT TAG T T AGAT C CAT C T C AC TAT T T AAT AAT GAAAT T TAT t T T T T T 

AAT T T AAAAG C AAAT AAAAGC T T AAC T T T GAAC C AT GGGAAAAAAAAAAAAAAAAAAAAAAA 

ACA 
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MNLVDLWLTRSLSMCLLLQSFVLMILCFHSASMCPKGCLCSSSGGLNVTCSNANLKEIPRDL 

PPETVLLYLDSNQITSIPNEIFKDLHQLRVLNLSKNGIEFIDEHAFKGVAETLQTLDLSDNR 

IQSVHKNAFNNLKARARIANNPWHCDCTLQQVLRSMASNHET7\HWICKTSVLDEimGRPFL^ 

NAANDADLCNLPKKTTDYAMLVTMFGWFTIWISYVVYYVRQNQEDARRHLEYLKSLPSRQKK,, 

ADEPDDISTW 

• • '''' 

Signal sequence: amino acids 1-33 
Transmembrane domain: amino acids 2 05-22 0 
N-glycosylation site: amino acids 47-51, 94-98 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 199-203 

Casein kinase II phosphorylation site: amino acids 162-166, 
175-179 

N-myristoylation site: amino acids 37-43, 45-51, 110-116 



FIGURE 29 
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ACCGAGCCGAGCGGACCGAAGGCGCGCCCGAGATGCAGGTGAGCAAGAGGATGCTGGCGGGG 

GGCGTGAGGAGCATGCCCAGCCCCCTCCTGGCCTGCTGGCAGCCCATCCTCCTGCTGGTGCTv 

GGGCTCAGTGCTGTCAGGCTCGGCCACGGGCTGCCCGCCCCGCTGCGAGTGCTCCGCCCAGG 

S VJ 

ACCGCGCTGTGCTGTGCCACCGCAAGTGCTTTGTGGCAGTCCCCGAGGGCATCqCtACCGAG 

ACGCGCCTGCTGGACCTAGGCAAGAACCGCATCAAAACGCTCAACCAGGACGAGTTCGCCAG 

CTTCCCGCACCTGGAGGAGCTGGAGCTCAACGAGAACATCGTGAGCGCCGTGGAGGCCGGCG 

CCTTCTyVCAACCTCTTCTUVCCTCCGGACGCTGGGTCTCCGCAGCAACCGCCTGAAGCTCATC^ 

CCGCTAGGCGTCTTCACTGGCCTCAGCAACCTGACCAAGCAGGACATCAGCGAGAACAAGAT 

CGTTATCCTACTGGACTACATGTTTCAGGACCTGTACAACCTCAAGTCACTGGAGGTTGGCG 

ACAATGACCTCGTCTACATCTCTCACCGCGCCTTCAGCGGCCTCAACAGCCTGGAGCAGCTG 

ACGCTGGAGAAATGC7\ACCTGACCTCCATCCCCACCGAGGCGCTGTCCCACCTGCACGGCCT 

CATCGTCCTGAGGCTCCGGCACCTCAACATCAATGCCATCCGGGAC-TACTCCTTCAAGAGGC 

TGTACCGACTCAAGGTCTTGGAGATCTCCCACTGGCCCTACTTGGACACCATGACACCCAAC 

TGCCTCTACGGCCTCAACCTGACGTCCCTGTCCATCACACACTGCAATCTGACCGCTGTGCC 

CTACCTGGCCGTCCGCCACCTAGTCTATCTCCGCTTCCTCAACCTCTCCTACAACCCCATCA 

GCACCATTGAGGGCTCCATGTTGCATGAGCTGCTCCGGCTGCAGGAGATCCAGCTGGTGGGC 

GGGCAGCTGGCCGTGGTGGAGCCCTATGCCTTCCGCGGCCTCAACTACCTGCGCGTGCTCAA 

TGTCTCTGGCAACCAGCTGACCACACTGGAGGAATCAGTCTTCCACTCGGTGGGCT^CCTGG 

AGACACTCATCCTGGACTCCAACCCGCTGGCCTGCGACTGTCGGCTCCTGTGGGTGTTCCGG 

CGCCGCTGGCGGCTCAACTTCAACCGGCAGCAGCCCACGTGCGCCACGCCCGAGTTTGTCCA 

GGGCAAGGAGTTCAAGGACTTCCCTGATGTGCTACTGCCCAACTACTTCACCTGCCGCCGCG 

CCCGCATCCGGGACCGCAAGGCCCAGCAGGTGTTTGTGGACGAGGGCCACACGGTGCAGTTT 

GTGTGCCGGGCCGATGGCGACCCGCCGCCCGCCATCCTCTGGCTCTCACCCCGAAAGCACCT 

GGTCTCAGCCAAGAGCAATGGGCGGCTCACAGTCTTCCCTGATGGCACGCTGGAGGTGCGCT 

ACGCCCAGGTACAGGACAACGGCACGTACCTGTGCATCGCGGCCAACGCGGGCGGCAACGAC 

TCCATGCCCGCCCACCTGCATGTGCGCAGCTACTCGCCCGACTGGCCCCATCAGCCCAACAA 

GACCTTCGCTTTCATCTCCAACCAGCCGGGCGAGGGAGAGGCCAACAGCACCCGCGCCACTG 

TGCCTTTCCCCTTCGACATCAAGACCCTCATCATCGCCACCACCATGGGCTTCATCTCTTTC 

CTGGGCGTCGTCCTCTTCTGCCTGGTGCTGCTGTTTCTCTGGAGCCGGGGCAAGGGCAACAC 

AT^GCACJyiLCATCGAGATCGAGTATGTGCCCCGAAAGTCGGACGCAGGCATCAGCTCCGCCG 

ACGCGCCCCGCAAGTTCAACATGTVAGATGATATGAGGCCGGGGCGGGGGGCAGGGACCCCCG 

GGCGGCCGGGCAGGGGT^GGGGCCTGGTCGCCACCTGCTCACTCTCCAGTCCTTCCCACCTC 

CTCCCTACCCTTCTACACACGTTCTCTTTCTCCCTCCCGCCTCCGTCCCCTGCTGCCCCCCG 

CCAGCCCTCACCACCTGCCCTCCTTCTACCAGGACCTCAGAAGCCCAGACCTGGGGACCCCA 

CCTACACAGGGGCATTGACAGACTGGAGTTGAAAGCCGACGAACCGACACGCGGCAGAGTCA 

ATAATTCAATAAAAAAGTTACGAACTTTCTCTGTAACTTGGGTTTCAATAATTATGGATTTT 

TAT GAAAAC T T GAAAT AAT AAAAAGAGT^AAAAAAC T AAAA7\7y\AAAAAAAAAA7\AAAA 
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FIGURE 30 

mqvskrmlaggvrsmpspllacwqpilllvlgsvlsgsatgcpprcecsaqdravlchrkcf 

vavpegiptetrlldlgknriktlnqdefasfphleelelnenivsavepgafnnl-fisrertt 

glrsnrlkliplgvftglsnltkqdisenkivilldymfqdlynlkslevgdnd'lvyishra 

FSGLNSLEQLTLEKCNLTS I ptealshlhglivlrlrhlninairdys FKRLYRLKVLE I sh 

wpyldtmtpnclyglnltslsithcnltavpylavrhlvylrflnlsynpistieg^^ 

lrlqeiqlvggqlawepyafrglnylrvlnvsgnqlttleesvfhsvgnletlildsnpla 

cdcrllwvfrrrwrlnfnrqqptcatpefvqgkefkdfpdvllpnyftcrrarirdrkaqqv 

fvdeghtvqfvcradgdpppailwlsprkhlvsaksngrltvfpdgtlevryaqvqdngtyl 

ciaanaggndsmpahlhvrsyspdwphqpnktfafisnqpgegeanstratvpfpfdiktli 

I AT TMG F I S FLGWL FCLVLL FLW S RGKGNTKHN I E I E YVPRKS DAG I S S ADAPRK FNMKM I 
Signal sequence: amino acids 1-41 
Transmembrane domain: amino acids 55 6-57 8 

N-glycosylation site: amino acids 144-148, 202-206, 264-268, 
274-278, 293-297, 341-345, 492-496, 505-509, 526-530, 542-546 

Casein kinase II phosphorylation site: amino acids 4 9-53, 
108-112, 146-150, 300-304, 348-352, 349-353, 607-611 

Tyrosine kinase phosphorylation site: amino acids 590-598 

N-myristoylation site: amino acids 10-16, 32-38, 37-43, 
113-119, 125-131, 137-143, 262-268, 320-326, 344-350, 359-365, 
493-499, 503-509, 605-611 



Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 32-43 
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FIGURE 31 

CCCACGCGTCCGCACCTCGGCCCCGGGCTCCGAAGCGGCTCGGGGGCGCCCTTTCGGTCAAC 
ATCGTAGTCCACCCCCTCCCCATCCCCAGCCCCCGGGGATTCAGGCTCGCCAGCGGCGAGeG 
AGGGAGCCGGCCGGGAAGCGCG ATG GGGGCCCCAGCCGCCTCGCTCCTGCTCCTGCTCCTGC 
TGTTCGCCTGCTGCTGGGCGCCCGGCGGGGCCAACCTCTCCCAGGACGACAGCPAGCCCTGG 
ACATCTGATGAAACAGTGGTGGCTGGTGGCACCGTGGTGCTCAAGTGCCAAGTGAAAGATCA. 
CGAGGACTCATCCCTGCAATGGTCTAACCCTGCTCAGCAGACTCTCTACTTTGGGGAGAAGA 
GAGCCCTTCGAGATAATCGTU^TTCAGCTGGTTACCTCTACGCCCCACGAGCTCAGCATCAGC 
ATCAGCAATGTGGCCCTGGCAGACGAGGGCGAGTACACCTGCTCAATCTTCACTATGCCTGT 
GCGAACTGCCAAGTCCCTCGTCACTGTGCTAGG7y\TTCCACAGAAGCCCATCATCACTGGTT 
ATAAATCTTCATTACGGGAAAAAGACACAGCCACCCTAAACTGTCAGTCTTCTGGGAGCAAG 
CCTGCAGCCCGGCTCACCTGGAGAAAGGGTGACCAAGAACTCCACGGAGAACCAACCCGCAT 
ACAGGAAGATCCCAATGGTAAAACCTTCACTGTCAGCAGCTCGGTGACATTCCAGGTTACCC 
GGGAGGATGATGGGGCGAGCATCGTGTGCTCTGTG7iACCATGAATCTCTA7y\GGGAGCTGAC 
AGATCCACCTCTCAACGCATTGAAGTTTTATACACACCAACTGCGATGATTAGGCCAGACCC 
TCCCCATCCTCGTGAGGGCCAGAAGCTGTTGCTACACTGTGAGGGTCGCGGCAATCCAGTCC 
CCCAGCAGTACCTATGGGAGAAGGAGGGCAGTGTGCCACCCCTGAAGATGACCCAGGAGAGT 
GCCCTGATCTTCCCTTTCCTCAACAAGAGTGACAGTGGCACCTACGGCTGCACAGCCACCAG 
CAACATGGGCAGCTACAAGGCCTACTACACCCTCAATGTTAATGACCCCAGTCCGGTGCCCT 
CCTCCTCCAGCACCTACCACGCCATCATCGGTGGGATCGTGGCTTTCATTGTCTTCCTGCTG 
CTCATCATGCTCATCTTCCTTGGCCACTACTTGATCCGGCACAAAGGAACCTACCTGACACA 
TGAGGCA7\AAGGCTCCGACGATGCTCCAGACGCGGACACGGCCATCATCAATGCAGAAGGCG 
GGCAGTCAGGAGGGGACGACAAGAAGGAATATTTCATCTAGAGGCGCCTGCCCACTTCCTGC 
GCCCCCCAGGGGCCCTGTGGGGACTGCTGGGGCCGTCACCAACCCGGACTTGTACAGAGCAA 
CCGCAGGGCCGCCCCTCCCGCTTGCTCCCCAGCCCACCCACCCCCCTGTACAGAATGTCTGC 
TTTGGGTGCGGTTTTGTACTCGGTTTGGAATGGGGAGGGAGGAGGGCGGGGGGAGGGGAGGG 
TTGCCCTCAGCCCTTTCCGTGGCTTCTCTGCATTTGGGTTATTATTATTTTTGTAACAATCC 
CAAAT C AAAT C T G T C T C GAG GC T GGAGAG GC AGGAGC C C T GGGG T GAGAAAAGCAAAAAAC A 
7\ACAAA7V7yVCA 
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FIGURE 32 

MGAPAASLLLLLLLFACCWAPGGANLSQDDSQPWTSDETWAGGTWLKCQVKDHEDSSLQW 

SNPAQQTLYFGEKRALRDNRIQLVTSTPHELSISISWALADEGEYTCSIFTMPyRTAksLV^\ 

TVLGIPQKPIITGYKSSLREKDTATLNCQSSGSKPAARLTWRKGDQELHGEPTRIQEDPNGK 

TFTVSSSVTFQVTREDDGASIVCSVNHESLKGADRSTSQRIEVLYTPTAMIRPDPPHPREGQ I 

KLLLHCEGRGNPVPQQYLWEKEGSVPPLKMTQESALIFPFLNKSDSGTYGCTATSmGS^ 

YYTLNVNDPSPVPSSSSTYHAIIGGIVAFIVFLLLIMLIFLGHYLIRHKGTYLTHET^GSDD 

APDADTAI IN7VEGGQSGGDDKKEYFI 

Signal sequence: amino acids 1-2 0 

Transmembrane domain: amino acids 331-352 

N-glycosylation site: amino acids 25-29, 290-294 

Casein kinase II phosphorylation site: amino acids 27-31, 
35-39, 89-93, 141-145, 199-203, 388-392 

N-myristoylation site: amino acids 2-8, 23-29, 156-162, 
218-224, 295-301, 298-304, 306-310, 334-340, 360-364, 385-389, 
386-390 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 7-18 
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FIGURE 33 

GGGGGTTAGGGAGGAAGG7UVTCCACCCCCACCCCCCCAAACCCTTTTCTTCTCCTTTCCTGG 

CTTCGGACATTGGAGCACTAAATGAACTTGAATTGTGTCTGTGGCGAGCAGGATGGTCGCTG 

TTACTTTGTGATGAGATCGGGGATGAATTGCTCGCTTTAAAAATGCTGCTTTGGATTCTGTT 

GCTGGAGACGTCTCTTTGTTTTGCCGCTGGAAACGTTACAGGGGACGTTTGC7y^GAGAAGA">. 

TCTGTTCCTGCAATGAGATAGAAGGGGACCTACACGTAGACTGTGAAAAAAAGGGCTTCACA * ■ ^ 

AGTCTGCAGCGTTTCACTGCCCCGACTTCCCAGTTTTACCATTTATTTCTGCATGGCAATTG' ; 

CCTCACTCGACTTTTCCCTAATGAGTTCGCTAACTTTTATAATGCGGTTAGTTTGC 

AAAACAATGGCTTGCATGAAATCGTTCCGGGGGCTTTTCTGGGGCTGCAGCTGGTCAA^ 

CTGCACATCAACAACAACAAGATCAAGTCTTTTCGAAAGCAGACTTTTCTGGGGCTGGAeGA'' 

TCTGGAATATCTCCAGGCTGATTTTAATTTATTACGAGATATAGACCCGGGGGCCTTCCAGG 

ACTTGAACAAGCTGGAGGTGCTCATTTTAAATGACAATCTCATCAGCACCCTACCTGCCAAC 

GTGTTCCAGTATGTGCCCATCACCCACCTCGACCTCCGGGGTAACAGGCTGAAAACGCTGCC 

CTATGAGGAGGTCTTGGAGCAAATCCCTGGTATTGCGGAGATCCTGCTAGAGGATAACCCTT 

GGGACTGCACCTGTGATCTGCTCTCCCTGAAAGAATGGCTGGAAAACATTCCCAAGAATGCC 

CTGATCGGCCGAGTGGTCTGCGAAGCCCCCACCAGACTGCAGGGTAAAGACCTCAATGAAAC 

CACCGAACAGGACTTGTGTCCTTTGAAAAACCGAGTGGATTCTAGTCTCCCGGCGCCCCCTG 

CCCAAGAAGAGACCTTTGCTCCTGGACCCCTGCCAACTCCTTTCAAGACAAATGGGCAAGAG 

GATCATGCCACACCAGGGTCTGCTCCAAACGGAGGTACAAAGATCCCAGGCAACTGGCAGAT 

CAAAATCAGACCCACAGCAGCGATAGCGACGGGTAGCTCCAGGAACAAACCCTTAGCTAACA 

GTTTACCCTGCCCTGGGGGCTGCAGCTGCGACCACATCCCAGGGTCGGGTTT7VAAGATGAAC 

TGCAACT^CAGGTUVCGTGAGCAGCTTGGCTGATTTGAAGCCCAAGCTCTCTAACGTGCAGGA 

GCTTTTCCTACGAGAT7\ACAAGATCCACAGCATCCGAAAATCGCACTTTGTGGATTACAAGA 

ACCTCATTCTGTTGGATCTGGGCAACAATAACATCGCTACTGTAGAGAACAACACTTTCAAG 

AACCTTTTGGACCTCAGGTGGCTATACATGGATAGCAATTACCTGGACACGCTGTCCCGGGA 

GAAATTCGCGGGGCTGCAAAACCTAGAGTACCTGAACGTGGAGTACAACGCTATCCAGCTCA 

TCCTCCCGGGCACTTTCTVATGCCATGCCCAAACTGAGGATCCTCATTCTCAACAACAACCTG 

CTGAGGTCCCTGCCTGTGGACGTGTTCGCTGGGGTCTCGCTCTCTAAACTCAGCCTGCACAA 

CAATTACTTCATGTACCTCCCGGTGGCAGGGGTGCTGGACCAGTTAACCTCCATCATCCAGA 

TAGACCTCCACGGAAACCCCTGGGAGTGCTCCTGCACAATTGTGCCTTTCAAGCAGTGGGCA 

GT^ACGCTTGGGTTCCGAAGTGCTGATGAGCGACCTCAAGTGTGAGACGCCGGTGAACTTCTT 

TAGAAAGGATTTCATGCTCCTCTCCAATGACGAGATCTGCCCTCAGCTGTACGCTAGGATCT 

CGCCCACGTT7YACTTCGCACAGTAAAAACAGCACTGGGTTGGCGGAGACCGGGACGCACTCC 

AACTCCTACCTAGACACCAGCAGGGTGTCCATCTCGGTGTTGGTCCCGGGACTGCTGCTGGT 

GTTTGTCACCTCCGCCTTCACCGTGGTGGGCATGCTCGTGTTTATCCTGAGGAACCGAAAGC 

GGTCCAAGAGACGAGATGCCAACTCCTCCGCGTCCGAGATTAATTCCCTACAGACAGTCTGT 

GACTCTTCCTACTGGCACAATGGGCCTTACAACGCAGATGGGGCCCACAGAGTGTATGACTG 

TGGCTCTCACTCGCTCTCAGAC TAA GACCCCAACCCCAATAGGGGAGGGCAGAGGGAAGGCG 

ATACATCCTTCCCCACCGCAGGCACCCCGGGGGCTGGAGGGGCGTGTACCCAAATCCCCGCG 

CCATCAGCCTGGATGGGCATAAGTAGATAAATAACTGTGAGCTCGCACAACCGT^AAGGGCCT 

GACCCCTTACTTAGCTCCCTCCTTGAAACAAAGAGCAGACTGTGGAGAGCTGGGAGAGCGCA 

GCCAGCTCGCTCTTTGCTGAGAGCCCCTTTTGACAGAAAGCCCAGCACGACCCTGCTGGAAG 

AACTGACAGTGCCCTCGCCCTCGGCCCCGGGGCCTGTGGGGTTGGATGCCGCGGTTCTATAC 

AT AT AT AC AT AT AT C GAG AT C T AT AT AGAGAG AT AGAT AT CTATTTTTCCCCTGTG GAT TAG 

CCCCGTGATGGCTCCCTGTTGGCTACGCAGGGATGGGCAGTTGCACGAAGGCATGAATGTAT 

T G T AAAT AAG T AAC T T T G AC T T C T G AC 
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FIGURE 34 

mllwillletslcfaagnvtgdvckekicscneiegdlhvdcekkgftslqrftaptsqfyh 

lflhgnsltrlfpnefanfynavslhmennglheivpgaflglqlvkrlhinnnkiksfrkq.. 

t flglddle ylqadfnllrd i dpgafqdlnklevl i lndnl i s t lpanvfqyvri thldlrg 

nrlktlpyeevleqipgiaeillednpwdctcdllslkewlenipknaligrvy;ceaptrlq 

gkdlnetteqdlcplknrvdsslpappaqeetfapgplptpfktngqedhatpdsapnggtk^ 

ipgnwqikirptaaiatgssrnkplanslpcpggcscdhipgsglkmncnnrwssladl'kp ' 

klsnvqe l flrdnki hs i rks h fvdyknl i lldlgnnn i atvennt fknlldlrwl ymdsny 

ldtlsrekfaglqnleylnveynaiqlilpgtfnampklrililnnnllrslpvdvfagvsl 

sklslhnnyfmylpvagvldqltsiiqidlhgnpwecsctivpfkqwaerlgsevlmsdlkc 

etpvnffrkdfmllsndeicpqlyarisptltshsknstglaetgthsnsyldtsrvsisvl 

vpglllvfvtsaftwgmlvfilrnrkrskrrdtusrssaseinslqtvcdssywhngpynadg 

ahrvydcgshslsd 

Signal sequence: amino acids 1-15 
Transmembrane domain: amino acids 618-638 

N-glycosylation site: amino acids 18-22, 253-257, 363-367, 
416-42 0, 595-599, 655-659 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 122-126, 646-650 

Casein kinase II phosphorylation site: amino acids 30-34, 
180-184, 222-226, 256-260, 366-370, 573-577, 608-612, 657-661, 
666-670, 693-697 

N-myristoylation site: amino acids 17-23, 67-73, 100-106, 
302-308, 328-334, 343-349, 354-360, 465-471, 493-499, 598-604, 
603-609 

Prokairyotic membrane lipoprotein lipid attachment site: amino 
acids 337-348 
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FIGURE 35 

AGTCGACTGCGTCCCCTGTACCCGGCGCCAGCTGTGTTCCTGACCCCAGAATAACTCAGGGC 

TGCACCGGGCCTGGCAGCGCTCCGCACACATTTCCTGTCGCGGCCTAAGGGAAACTGTTGGC 

CGCTGGGCCCGCGGGGGGATTCTTGGCAGTTGGGGGGTCCGTCGGGAGCGAGGGCGGAGGGG 

AAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAGGGCGGTGACCGCGCTCCAGACAC 

AGCTCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGCGGG^CCTCAG ' 

AGT^ATGAGGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCkGGGCGG 

CGGCGAACACCCCACTGCCGACCGTGCTGGCTGCTCGGCCTCGGGGGCCTGCTACAGCeTGC ' 

ACCACGCTACCATGAAGCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCGCTC 

AGCACCGTGCGTGCGGGCGCCGAGCTGCGCGCTGTGCTCGCGCTCCTGCGGGCAGGCCCAGG 

GCCCGGAGGGGGCTCCA7y\GACCTGCTGTTCTGGGTCGCACTGGAGCGCAGGCGTTCCCACT 

GCACCCTGGAGTiALCGAGCCTTTGCGGGGTTTCTCCTGGCTGTCCTCCGACCCCGGCGGTCTC 

GAAAGCGACACGCTGCAGTGGGTGGAGGAGCCCCAACGCTCCTGCACCGCGCGGAGATGCGC 

GGTACTCCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATGCGATGCCACCTGC 

GCGCCAACGGCTACCTGTGCAAGTACCAGTTTGAGGTCTTGTGTCCTGCGCCGCGCCCCGGG 

GCCGCCTCTAACTTGAGCTATCGCGCGCCCTTCCAGCTGCACAGCGCCGCTCTGGACTTCAG 

TCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGGACAGCTCCCGATCTCAGTTACTTGCA 

TCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGCGATGTGTTGTGTCCCTGCCCC 

GGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCTAACTGCCTAGACGACTTGGGAGG 

CTTTGCCTGCGAATGTGCTACGGGCTTCGAGCTGGGGAAGGACGGCCGCTCTTGTGTGACCA 

GTGGGGAAGGACAGCCGACCCTTGGGGGGACCGGGGTGCCCACCAGGCGCCCGCCGGCCACT 

GCAACCAGCCCCGTGCCGCAGAGAACATGGCCAATCAGGGTCGACGAGAAGCTGGGAGAGAC 

ACCACTTGTCCCTGAACAAGACAATTCAGTAACATCTATTCCTGAGATTCCTCGATGGGGAT 

CACAGAGCACGATGTCTACCCTTCAAATGTCCCTTCAAGCCGAGTCAAAGGCCACTATCACC 

CCATCAGGGAGCGTGATTTCCAAGTTT7UVTTCTACGACTTCCTCTGCCACTCCTCAGGCTTT 

CGACTCCTCCTCTGCCGTGGTCTTCATATTTGTGAGCACAGCAGTAGTAGTGTTGGTGATCT 

TGACCATGACAGTACTGGGGCTTGTCAAGCTCTGCTTTCACGAAAGCCCCTCTTCCCAGCCA 

AGGAAGGAGTCTATGGGCCCGCCGGGCCTGGAGAGTGATCCTGAGCCCGCTGCTTTGGGCTC 

CAGTTCTGCACATTGCACAAACAATGGGGTGA7VAGTCGGGGACTGTGATCTGCGGGACAGAG 

CAGAGGGTGCCTTGCTGGCGGAGTCCCCTCTTGGCTCTAGTGATGC ATAG GGAAACAGGGGA 

CATGGGCACTCCTGTGAACAGTTTTTCACTTTTGATGAAACGGGGAACCAAGAGGAACTTAC 

TTGTGTAACTGACAATTTCTGCAGAAATCCCCCTTCCTCTAAATTCCCTTTACTCCACTGAG 

G AGC T A/VAT CAGAAC T G GAG AC TCCTTCCCT GAT GAT AGAGGAAG T GGAAG T GC C T T T AGGA 

TGGTGATACTGGGGGACCGGGTAGTGCTGGGGAGAGATATTTTCTTATGTTTATTCGGAGAA 

T T T GGAGAAG T GAT T GAAC T T T T CAAGAC AT T GGAAAC AAAT AGAACACAAT AT AAT T TAG A 

TTAAAAAATAATTTCTACCAAAATGGA7VAGGAAATGTTCTATGTTGTTCAGGCTAGGAGTAT 

ATTGGTTCGAAATCCCAGGGAAAAAAATAAAAATAAAAAATTAAAGGATTGTTGAT 



APPi^ovrK :r i FIG 

ORAFfSil • 



SUBCLASS 



SS'I SUBCLASS 



37/133 

FIGURE 36 

MRPAFALCLLWQALWPGPGGGEHPTADRAGCSASGACYSLHHATMKRQAAEEACILRGGA^^ 

TVRAGAELRAVLALLRAGPGPGGGSKDLLFWVALERRRSHCTLENEPLRGFSWLskfePGGLE 

SDTLQWVEEPQRSCTAJlRCAVLQATGGVEPAGWKEMRCHLRANGYLCKYQFEVLfei^APRPGA'' 

ASNLSYRAPFQLHSAALDFSPPGTEVSALCRGQLPISVTCIADEIGARWDKLSGD\rLCPCP 

RYLRAGKCAELPNCLDDLGGFACECATGFELGKDGRSCVTSGEGQPTLGGTGVPTRRPPATA 

TSPVPQRTWPIRVDEKLGETPLVPEQDNSVTSIPEIPRWGSQSTMSTLQMSLQAESKATITP 

SGSVISKFNSTTSSATPQAFDSSSAWFIFVSTAVWLVILTMTVLGLVKLCFHESPSSQPR 

KESMGPPGLESDPEPAALGSSSAHCTNNGVKVGDCDLRDRAEGALLAESPLGSSDA 

Signal sequence: amino acids 1-16 

Transmembrane domain: amino acids 3 9 9-418 

N-glycosylation site: amino acids 189-193, 381-385 

Glycosaminoglycan attachment site: amino acids 2 8 9-2 93 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 98-102, 434-438 

Casein kinase II phosphorylation site: amino acids 275-279, 
2 8 8-2 92, 3 42-34 6, 4 4 5-449 

N-myristoylation site: amino acids 30-36, 35-41, 58-64, 
59-65, 121-127, 151-157, 185-191, 209-215, 267-273, 350-356, 
374-380, 453-459, 463-469, 477-483 



Aspartic acid and asparagine hydroxylation site: amino acids 
262-274 
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FIGURE 37 

CGGACGCGTGGGATTCAGCAGTGGCCTGTGGCTGCCAGAGCAGCTCCTCAGGGGAAACTAAG 

CGTCGAGTCAGACGGCACCATAATCGCCTTTAAAAGTGCCTCCGCCCTGCCGGCCG.CGTATC 

CCCCGGCTACCTGGGCCGCCCCGCGGCGGTGCGCGCGTGAGAGGGAGCGCGCGG'GCAGCCGA 

GCGCCGGTGTGAGCCAGCGCTGCTGCCAGTGTGAGCGGCGGTGTGAGCGCGGrTGGGTGCGGA 

GGGGCGTGTGTGCCGGCGCGCGCGCCGTGGGGTGCAAACCCCGAGCGTCTACGCTGCC ATGA 

GGGGCGCGAACGCCTGGGCGCCACTCTGCCTGCTGCTGGCTGCCGCCACCCAGCTC^^^ 

CAGCAGTCCCCAGAGAGACCTGTTTTCACATGTGGTGGCATTCTTACTGGAGAGTCTGGATT 

TATTGGCAGTGAAGGTTTTCCTGGAGTGTACCCTCCAAATAGCAAATGTACTTGGAAAATCA 

CAGTTCCCGAAGGTiAAAGTAGTCGTTCTCAATTTCCGATTCATAGACCTCGAGAGTGACAAC 

CTGTGCCGCTATGACTTTGTGGATGTGTACAATGGCCATGCCAATGGCCAGCGCATTGGCCG 

CTTCTGTGGCACTTTCCGGCCTGGAGCCCTTGTGTCCAGTGGCAACAAGATGATGGTGCAGA 

TGATTTCTGATGCCAACACAGCTGGC7UVTGGCTTCATGGCCATGTTCTCCGCTGCTGAACCA 

AACGAAAGAGGGGATCAGTATTGTGGAGGACTCCTTGACAGACCTTCCGGCTCTTTTAAAAC 

CCCCAACTGGCCAGACCGGGATTACCCTGCAGGAGTCACTTGTGTGTGGCACATTGTAGCCC 

C AAAGAAT CAGC T T AT AGAAT T AAAG T T T GAGAAG T T T GAT G T GGAGC GAGAT AAC TAG T G C 

CGATATGATTATGTGGCTGTGTTTAATGGCGGGGAAGTCAACGATGCTAGAAGT^TTGGAAA 

GTATTGTGGTGATAGTCCACCTGCGCCAATTGTGTCTGAGAGAAATGAACTTCTTATTCAGT 

TTTTATCAGACTTAAGTTTAACTGCAGATGGGTTTATTGGTCACTACATATTCAGGCCAAAA 

7U\ACTGCCTACAACTACAGAACAGCCTGTCACCACCACATTCCCTGTAACCACGGGTTTAAA 

ACCCACCGTGGCCTTGTGTCAACAAAAGTGTAGACGGACGGGGACTCTGGAGGGCAATTATT 

GTTCAAGTGACTTTGTATTAGCCGGCACTGTTATCACAACCATCACTCGCGATGGGAGTTTG 

CACGCCACAGTCTCGATCATCAACATCTACAAAGAGGGTVAATTTGGCGATTCAGCAGGCGGG 

CAAGAACATGAGTGCCAGGCTGACTGTCGTCTGCAAGCAGTGCCCTCTCCTCAGAAGAGGTC 

TAi\ATTACATTATTATGGGCCAAGTAGGTGAAGATGGGCGAGGCAAAATCATGCCAAACAGC 

TTTATCATGATGTTCAAGACCAAGAATCAGAAGCTCCTGGATGCCTT7U\AA7\ATAAGCAATG 

TTAACAGTGAACTGTGTCCATTT7\AGCTGTATTCTGCCATTGCCTTTGAAAGATCTATGTTC 

T C T GAG T AG AAAAAAAAAT AC T T AT7U\AAT TAG AT AT T C T GTYAAGAG G AT T C C GAAAG AT G G 

GACTGGTTGACTCTTCACATGATGGAGGTATGAGGCCTCCGAGATAGCTGAGGGAAGTTCTT 

TGCCTGCTGTCAGAGGAGCAGCTATCTGATTGGAAACCTGCCGACTTAGTGCGGTGATAGGA 

AGCTAAAAGTGTCAAGCGTTGACAGCTTGGAAGCGTTTATTTATACATCTCTGTAAAAGGAT 

AT T T T AGAAT T GAG T T G T G T G AAG AT G T C AAAAAAAGAT T T T AG AAG T G C AAT AT T TAT AG T 

GTTATTTGTTTCACCTTCAAGCCTTTGCCCTGAGGTGTTACAATCTTGTCTTGCGTTTTCTA 

7\AT C AAT GOT T AAT7\A7U^T AT T T T T AAAGGAAAAAAATVAAAA 
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FIGURE 38 

MRG7\NAWAPLCLLL7U\ATQLSRQQSPERPVFTCGGILTGESGFIGSEGFPGVY^PPN'SKCTW 

ITVPEGKVWLNFRFIDLESDNLCRYDFVDVYNGHANGQRIGRFCGTFRPGALVSSGNKMMV 

QMISDANTAGNGFMAMFSAAEPNERGDQYCGGLLDRPSGSFKTPNWPDRDYPAGVTGVW 

APKNQLIELKFEKFDVERDNYCRYDYVAVFNGGEVNDARRIGKYCGDSPPAPIVSERNELLI 

QFLSDLSLTADGFIGHYIFRPKKLPTTTEQPVTTTFPVTTGLKPTVALCQQKCRRTGTLEGN 

YCSSDFVLAGTVITTITRDGSLHATVSIINIYKEGNLAIQQAGKNMSARLTWCKQCPLLRR 

GLNYIIMGQVGEDGRGKIMPNSFIMMFKTKNQKLLDALKNKQC 

Signal sequence: amino acids 1-23 

N-glycosylation site: amino acids 355-359 

Casein kinase II phosphorylation site: amino acids 64-68, 
142-146, 274-278 

Tyrosine kinase phosphorylation site: amino acids 199-208 

N-myristoylation site: amino acids 34-40, 35-41, 100-106, 
113-119, 218-224, 289-295, 305-311, 309-315, 320-326, 330-336 

Cell attachment sequence: amino acids 14 9-152 
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FIGURE 39 

CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTT 

CCTTCTCCGTGGCCTACGAGGGTCCCCAGCCTGGGTAAAG ATG GCCCCATGGCCCCCGAAGG^ 

GCCTAGTCCCAGCTGTGCTCTGGGGCCTCAGCCTCTTCCTCAACCTCCCAGGACCTATCTGG 

CTCCAGCCCTCTCCACCTCCCCAGTCTTCTCCCCCGCCTCAGCCCCATCCGTGT.CATACCTG 

CCGGGGACTGGTTGACAGCTTTAACAAGGGCCTGGAGAGAACCATCCGGGACAAt^T-TTGGAG ' 

GTGGAAACACTGCCTGGGAGGAAGAG7\ATTTGTCCAAATACAAAGACAGTGAGACCCGCCTG 

GTAGAGGTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCT 

GAGTGAGGAGCTGGTGGAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCCCCGGACCTCTTCC 

AGTGGCTGTGCTCAGATTCCCTGAAGCTCTGCTGCCCCGCAGGCACCTTCGGGCCCTCCTGC 

CTTCCCTGTCCTGGGGGAACAGAGAGGCCCTGCGGTGGCTACGGGCAGTGTGAAGGAGAAGG 

GACACGAGGGGGCAGCGGGCACTGTGACTGCCAAGCCGGCTACGGGGGTGAGGCCTGTGGCC 

AGTGTGGCCTTGGCTACTTTGAGGCAGAACGCAACGCCAGCCATCTGGTATGTTCGGCTTGT 

TTTGGCCCCTGTGCCCGATGCTCAGGACCTGAGGAATCAAACTGTTTGCAATGCAAGAAGGG 

CTGGGCCCTGCATCACCTCAAGTGTGTAGACATTGATGAGTGTGGCACAGAGGGAGCCAACT 

GTGGAGCTGACCAATTCTGCGTGAACACTGAGGGCTCCTATGAGTGCCGAGACTGTGCCAAG 

GCCTGCCTAGGCTGCATGGGGGCAGGGCCAGGTCGCTGTAAGAAGTGTAGCCCTGGCTATCA 

GCAGGTGGGCTCCT^GTGTCTCGATGTGGATGAGTGTGAGACAGAGGTGTGTCCGGGAGAGA 

ACAAGCAGTGTGAAAACACCGAGGGCGGTTATCGCTGCATCTGTGCCGAGGGCTACAAGCAG 

AT G GAAG GC AT C T G T G T GAAGGAGCAGAT C C CAGAG T CAGCAGGC T T C T T C T C AGAGAT GAG 

AGAAGACGAGTTGGTGGTGCTGCAGCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCA 

CGCTGGCTGCTAAGGGCGACTTGGTGTTCACCGCCATCTTCATTGGGGCTGTGGCGGCCATG 

ACTGGCTACTGGTTGTCAGAGCGCAGTGACCGTGTGCTGGAGGGCTTCATCAAGGGCAGATA 

ATCGCGGCCACCACCTGTAGGACCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCCC 

TCCTGCTGGACACTCAGGACAGCTTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTG 

CCTTACAGAGCAGCCCAGGTACCCAGGCCCGGGCAGACAAGGCCCCTGGGGTTUIAAAGTAGC 

CCTGAAGGTGGATACCATGAGCTCTTCACCTGGCGGGGACTGGCAGGCTTCACAATGTGTGA 

ATTTCAAAAGTTTTTCCTTAATGGTGGCTGCTAGAGCTTTGGCCCCTGCTTAGGATTAGGTG 

GTCCTCACAGGGGTGGGGCCATCACAGCTCCCTCCTGCCAGCTGCATGCTGCCAGTTCCTGT 

TCTGTGTTCACCACATCCCCACACCCCATTGCCACTTATTTATTCATCTCAGGAAATAAAGA 

AAG G T C T T G G AAAG T T AAA7\A7\7VAAAAAAAAAAAAAAAAA 
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FIGURE 40 



mapwppkglvpavlwglslflnlpgpiwlqpspppqsspppqphpchtcrglvds^f|5kgler^ 



YGGEACGQCGLGYFEAERNASHLVCSACFGPCARCSGPEESNCLQCKKGWALHHLKCVDIDE: 



QEAPDLFQWLCSDSLKLCCPAGTFGPSCLPCPGGTERPCGGYGQCEGEGTRqGSGHCDCQAG 





TEVCPGENKQCENTEGGYRCICAEGYKQMEGICVKEQIPESAGFFSEMTEDELWLQQMFFG 
IIICALATLAAKGDLVFTAIFIGAVAAMTGYWLSERSDRVLEGFIKGR 

Signal sequence: amino acids 1-29 

Transmembrane domain : amino acids 372-395 

N-glycosylation site : amino acids 79-83, 205-209 

cAMP- and cC^P-dependent protein kinase phosphorylation site: 

amino acids 290-294 

Casein kinase II phosphorylation site: amino acids 63-67, 
7 3-77, 99-103, 101-105, 222-22 6, 359-2 63 

N-myristoylation site: amino acids 8-14, 51-57, 59-65, 69-75, 
7 0-7 6, 167-173, 17 3-179, 177-183, 188-194, 250-256, 2 53-259, 
2 67-273, 2 8 0-2 8 6, 2 8 3-2 8 9, 32 6-332, 372-37 8, 3 95-4 01 

Aspartic acid and asparagine hydroxylation site: amino acids 
321-333 

EGF-like domain cysteine pattern signature: amino acids 



181-193 
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FIGURE 41 

TGAGACCCTCCTGCAGCCTTCTCAAGGGACAGCCCCACTCTGCCTCTTGCTCCTCCAGGG.eA 

GCACC ATG CAGCCCCTGTGGCTCTGCTGGGCACTCTGGGTGTTGCCCCTGGCCAG0JCCCGGG 

GCCGCCCTGACCGGGGAGCAGCTCCTGGGCAGCCTGCTGCGGCAGCTGCAGCTCAAAGAGGT.^ 

GCCCACCCTGGACAGGGCCGACATGGAGGAGCTGGTCATCCCCACCCACGTGAGGGCCCAGT 

ACGTGGCCCTGCTGCAGCGCAGCCACGGGGACCGCTCCCGCGGAAAGAGGTTCAGCCAGAGC 

TTCCGAGAGGTGGCCGGCAGGTTCCTGGCGTTGGAGGCCAGCACACACCTGCTGGTGTTCGG 

CATGGAGCAGCGGCTGCCGCCCAACAGCGAGCTGGTGCAGGCCGTGCTGCGGCTCTTCCAGG 

AGCCGGTCCCCAAGGCCGCGCTGCACAGGCACGGGCGGCTGTCCCCGCGCAGCGCCCGGGCC 

CGGGTGACCGTCGAGTGGCTGCGCGTCCGCGACGACGGCTCCAACCGCACCTCCCTCATCGA 

CTCCAGGCTGGTGTCCGTCCACGAGAGCGGCTGGAAGGCCTTCGACGTGACCGAGGCCGTGA 

ACTTCTGGCAGCAGCTGAGCCGGCCCCGGCAGCCGCTGCTGCTACAGGTGTCGGTGCAGAGG 

GAGCATCTGGGCCCGCTGGCGTCCGGCGCCCACAAGCTGGTCCGCTTTGCCTCGCAGGGGGC 

GCCAGCCGGGCTTGGGGAGCCCCAGCTGGAGCTGCACACCCTGGACCTTGGGGACTATGGAG 

CTCAGGGCGACTGTGACCCTGAAGCACCAATGACCGAGGGCACCCGCTGCTGCCGCCAGGAG 

ATGTACATTGACCTGCAGGGGATGAAGTGGGCCGAGTVACTGGGTGCTGGAGCCCCCGGGCTT 

CCTGGCTTATGAGTGTGTGGGCACCTGCCGGCAGCCCCCGGAGGCCCTGGCCTTCAAGTGGC 

CGTTTCTGGGGCCTCGACAGTGCATCGCCTCGGAGACTGACTCGCTGCCCATGATCGTCAGC 

ATCAAGGAGGGAGGCAGGACCAGGCCCCAGGTGGTCAGCCTGCCCAACATGAGGGTGCAGAA 

GTGCAGCTGTGCCTCGGATGGTGCGCTCGTGCCAAGGAGGCTCCAGCCATAGGCGCCTAGTG 

TAGCCATCGAGGGACTTGACTTGTGTGTGTTTCTGAAGTGTTCGAGGGTACCAGGAGAGCTG 

GCGATGACTGAACTGCTGATGGACA7\ATGCTCTGTGCTCTCTAGTGAGCCCTGAATTTGCTT 

CCTCTGACAAGTTACCTCACCTAATTTTTGCTTCTCAGGAATGAGAATCTTTGGCCACTGGA 

GAGCCCTTGCTCAGTTTTCTCTATTCTTATTATTCACTGCACTATATTCTAAGCACTTACAT 

GTGGAGATACTGTAACCTGAGGGCAGAAAGCCCANTGTGTCATTGTTTACTTGTCCTGTCAC 

TGGATCTGGGCTAAAGTCCTCCACCACCACTCTGGACCTAAGACCTGGGGTTAAGTGTGGGT 

TGTGCATCCCCAATCCAGATAATAAAGACTTTGTATiAACATGAATAAAACACATTTTATTCT 

AAAA 
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FIGURE 42 

mqplwlcwalwvlplaspgaaltgeqllgsllrqlqlkevptldradmeelvipthvraqyv 
allqrshgdrsrgkrfsqsfrevagrflaleasthllvfgmeqrlppnselvqavlrl'fqep^ 
vpktu^lhrhgrlsprsararvtvewlrvrddgsnrtslidsrlvsvhesgwkafdVteavnf 
wqqlsrprqplllqvsvqrehlgplasgahklvrfasqgapaglgepqlelhtlplgdygaq' 

GDCDPEAPMTEGTRCCRQEMYIDLQGMKWAENWVLEPPGFLAYECVGTCRQPPEAJjAFKWPF 
LGPRQCIASETDSLPMIVSIKEGGRTRPQWSLPNMRVQKCSCASDGALVPRRLQp'^*^^-^^^^^ 

Signal sequence: amino acids 1-18 
N-glycosylation site: amino acids 158-162 

cAMP- and cOdP-dependent protein kinase phosphorylation site: 

amino acids 7 6-80 

Casein kinase II phosphorylation site: amino acids 68-72, 
81-85, 161-165, 169-173, 319-323, 329-333 

N-myristoylation site: amino acids 19-25, 156-162, 225-231, 
260-266, 274-280 

Amidation site: amino acids 74-78 

TGF-beta family signature: amino acids 282-298 
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FIGURE 43 

gtctgttcccaggagtccttcggcggctgttgtgtcagtggcctgatcgcg atg g.g'gacXaa 
ggcgcaagtcgagaggaaactgttgtgcctcttcatattggcgatcctgttgtigctccctgg 

cattgggcagtgttacagtgcactcttctgaacctgaagtcagaattcctgagaataatc^^^ 

gtgaagttgtcctgtgcctactcgggcttttcttctccccgtgtggagtggaagtttgacca'- 

aggagacaccaccagactcgtttgctataataacaagatcacagcttcctatgaggaccggg 

TGACCTTCTTGCCAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATAC 
ACTTGTATGGTCTCTGAGGAAGGCGGCAACAGCTATGGGGAGGTCAAGGTCAAGCTCATCGT 
GCTTGTGCCTCCATCCAAGCCTACAGTTAACATCCCCTCCTCTGCCACCATTGGGAACCGGG 
CAGTGCTGACATGCTCAGAACAAGATGGTTCCCCACCTTCTGAATACACCTGGTTCAAAGAT 
GGGATAGTGATGCCTACGAATCCCAAAAGCACCCGTGCCTTCAGCAACTCTTCCTATGTCCT 
GAATCCCACAACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTCTGATACTGGAGAATACA 
GCTGTGAGGCACGGAATGGGTATGGGACACCCATGACTTCAAATGCTGTGCGCATGGAAGCT 
GTGGAGCGGAATGTGGGGGTCATCGTGGCAGCCGTCCTTGTAACCCTGATTCTCCTGGGAAT 
CTTGGTTTTTGGCATCTGGTTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGAAAGGGA 
CTTCGAGTAAGAAGGTGATTTACAGCCAGCCTAGTGCCCGAAGTGAAGGAGAATTCAAACAG 
ACCTCGTCATTCCTGGTG TGA GCCTGGTCGGCTCACCGCCTATCATCTGCATTTGCCTTACT 
CAGGTGCTACCGGACTCTGGCCCCTGATGTCTGTAGTTTCACAGGATGCCTTATTTGTCTTC 
TACACCCCACAGGGCCCCCTACTTCTTCGGATGTGTTTTTAATAATGTCAGCTATGTGCCCC 
ATCCTCCTTCATGCCCTCCCTCCCTTTCCTACCACTGCTGAGTGGCCTGGAACTTGTTTAAA 
GTGTTTATTCCCCATTTCTTTGAGGGATCAGGAAGGAATCCTGGGTATGCCATTGACTTCCC 
TTCTAAGTAGACAGCAAAAATGGCGGGGGTCGCAGGAATCTGCACTCAACTGCCCACCTGGC 
TGGCAGGGATCTTTGAATAGGTATCTTGAGCTTGGTTCTGGGCTCTTTCCTTGTGTACTGAC 
GACCAGGGCCAGCTGTTCTAGAGCGGGAATTAGAGGCTAGAGCGGCTGAAATGGTTGTTTGG 
TGATGACACTGGGGTCCTTCCATCTCTGGGGCCCACTCTCTTCTGTCTTCCCATGGGAAGTG 
CCACTGGGATCCCTCTGCCCTGTCCTCCTGAATAC7\AGCTGACTGACATTGACTGTGTCTGT 
GGAATUVTGGGAGCTCTTGTTGTGGAGAGCATAGTAAATTTTCAGAGAACTTGAAGCCAAAAG 
GATTTAAAACCGCTGCTCTAAAGAAAAGAAAACTGGAGGCTGGGCGCAGTGGCTCACGCCTG 
TAATCCCAGAGGCTGAGGCAGGCGGATCACCTGAGGTCGGGAGTTCGGGATCAGCCTGACCA 
ACATGGAGAAACCCTACTGG7\AATACAAAGTTAGCCAGGCATGGTGGTGCATGCCTGTAGTC 
C C AGC T GC T CAG GAGC C T G GC AAC AAGAGC7y\AAC T C CAGC T C AAAAA7UVAAAAAAAAA 
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FIGURE 44 

MGTKAQVERKLLCLFILAILLCSLALGSVTVHSSEPEVRIPENNPVKLSCAYSGFSSPRVEW 
KFDQGDTTRLVCYNNKITASYEDRVTFLPTGITFKSVTREDTGTYTCMYSEEGGNSYGEVKV 
KLIVLVPPSKPTWIPSSATIGNRAVLTCSEQDGSPPSEYTWFKDGIVMPTNPKSTRAF^ 
SYVLNPTTGELVFDPLSASDTGEYSCEARNGYGTPMTSNAVRMEAVERNVGVIVAAVLVTLI 
LLGILVFGIWFAYSRGHFDRTKKGTSSKKVIYSQPSARSEGEFKQTSSFLV ' 

Signal sequence: amino acids 1-27 

Transmembrane domain: amino acids 238-2 55 

N-glycosylation site: amino acids 185-189 

cAMP- and cGMP- dependent protein kinase phosphorylation site: 

amino acids 270-274 

Casein kinase II phosphorylation site: amino acids 34-38, 
82-86, 100-104, 118-122, 152-156, 154-158, 193-197, 203-207, 
287-291 

N-myristoylation site: amino acids 105-111, 116-122, 158-164, 



SUBCLASS 
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FIGURE 45 

CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGCATGAGCGGCGGTTGGATGGCGCAGGTTGGA 
GCGTGGCGAACAGGGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTCGGACTAGGCCT 
GGAGGCCGCCGCGAGCCCGCTTTCCACCCCGACCTCTGCCCAGGCCGCAGGCCC„G-^^G'CTGAG 
GCTCGTGCCCACCCACCAAGTTCCAGTGCCGCACCAGTGGCTTATGCGTGCCGCTCACCTGG 
CGCTGCGACAGGGACTTGGACTGCAGCGATGGCAGCGATGAGGAGGAGTGCAGGATTGAGCC 
ATGTACCCAGAAAGGGCAATGCCCACCGCCCCCTGGCCTCCCCTGCCCCTGCACCGGCGTCAv 

- -'a? ; . . . ^ 

GTGACTGCTCTGGGGGAACTGACAAGAAACTGCGCAACTGCAGCCGCCTGGCCTGCCTAGCA 
GGCGAGCTCCGTTGCACGCTGAGCGATGACTGCATTCCACTCACGTGGCGCTGCGACGGCCA 
CCCAGACTGTCCCGACTCCAGCGACGAGCTCGGCTGTGGAACCAATGAGATCCTCCCGGAAG 
GGGATGCCACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCACCTCTCTCAGGT^TGCC 
ACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCCCCTCTGTCGGGAATGCCACATCCTC 
CTCTGCCGGAGACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGC 
TCAGTGCAAGCCTGGTCACCGCCACCCTCCTCCTTTTGTCCTGGCTCCGAGCCCAGGAGCGC 
CTCCGCCCACTGGGGTTACTGGTGGCCATGAAGGAGTCCCTGCTGCTGTCAGAACAGAAGAC 
CTCGCTGCCC TGA GGACAAGCACTTGCCACCACCGTCACTCAGCCCTGGGCGTAGCCGGACA 
GGAGGAGAGCAGTGATGCGGATGGGTACCCGGGCACACCAGCCCTCAGAGACCTGAGTTCTT 
CTGGCCACGTGGAACCTCGAACCCGAGCTCCTGCAGAAGTGGCCCTGGAGATTGAGGGTCCC 
TGGACACTCCCTATGGAGATCCGGGGAGCTAGGATGGGGAACCTGCCACAGCCAGAACTGAG 
GGGCTGGCCCCAGGCAGCTCCCAGGGGGTAGAACGGCCCTGTGCTTAAGACACTCCCTGCTG 
CCCCGTCTGAGGGTGGCGATTA7=lAGTTGCTTC 



FIGURE 46 
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MSGGWMAQVGAWRTGALGLALLLLLGLGLGLEAAASPLSTPTSAQAAGPSSGSCPPTKFQCR 
TSGLCVPLTWRCDRDLDCSDGSDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGTDKKL 
RNCSRLACLAGELRCTLSDDCIPLTWRCDGHPDCPDSSDELGCGTNEILPEGDATTMGPPW 
LESVTSLRNATTMGPPVTLESVPSVGNATSSSAGDQSGSPTAYGVIA7^AAVLSA^<IiVTATLL 
LLSWLRAQERLRPLGLLVAMKESLLLSEQKTSLP ■ .* 

Signal sequence: ammo acids 1-30 ^ * 

Transmembrane domain: amino acids 230-246 

N-glycosylation site: amino acids 126-130, 195-199, 213-217 

Casein kinase II phosphorylation site: amino acids 84-88, 
14 0-144, 161-165, 218-222 

N-myristoylation site: amino acids 3-9, 10-16, 26-32, 30-36, 
112-118, 166-172, 212-218, 224-230, 230-236, 263-269 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 44-55 



Leucine zipper pattern: amino acids 17-39 



■V. HG. 
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FIGURE 47 

cccacgcgtccggtctcgctcgctcgcgcagcggcggcagcagaggtcgcgcacagatgcgg 

gttagactggcggggggaggaggcggaggagggaaggaagctgcatgcatgagacqgacaga. 

ctcttgcaagctggatgccctctgtggatgaaag atg tatcatggaatgaaccggji^gcaatg 

gagatggatttctagagcagcagcagcagcagcagcaacctcagtccccccag^^gActct.tg 

gccgtgatcctgtggtttcagctggcgctgtgcttcggccctgcacagctcacgggcgggtt^ - 

cgatgaccttcaagtgtgtgctgaccccggcattcccgagaatggcttcaggaccccCagcg*'' 

gaggggttttctttgaaggctctgtagcccgatttcactgccaagacggattcaagctgaag 

ggcgctacaaagagactgtgtttgaagcattttaatggaaccctaggctggatcccaagtga 

taattccatctgtgtgcaagaagattgccgtatccctcaaatcgaagatgctgagattcata 

AC7\AGACATATAGACATGGAGAGAAGCT7^TCATCACTTGTCATGAAGGATTCAAGATCCGG 
TACCCCGACCTACACAATATGGTTTCATTATGTCGCGATGATGGAACGTGGAATAATCTGCC 
CATCTGTCAAGGCTGCCTGAGACCTCTAGCCTCTTCTAATGGCTATGTAAACATCTCTGAGC 
TCCAGACCTCCTTCCCGGTGGGGACTGTGATCTCCTATCGCTGCTTTCCCGGATTTAAACTT 
GATGGGTCTGCGTATCTTGAGTGCTTACAAAACCTTATCTGGTCGTCCAGCCCACCCCGGTG 
CCTTGCTCTGGAAGCCCAAGTCTGTCCACTACCTCCAATGGTGAGTCACGGAGATTTCGTCT 
GCCACCCGCGGCCTTGTGAGCGCTACAACCACGGAACTGTGGTGGAGTTTTACTGCGATCCT 
GGCTACAGCCTCACCAGCGACTACAAGTACATCACCTGCCAGTATGGAGAGTGGTTTCCTTC 
TTATCAAGTCTACTGCATCAAATCAGAGCAT^ACGTGGCCCAGCACCCATGAGACCCTCCTGA 
CCACGTGGAAGATTGTGGCGTTCACGGCAACCAGTGTGCTGCTGGTGCTGCTGCTCGTCATC 
CTGGCCAGGATGTTCCAGACCAAGTTCAAGGCCCACTTTCCCCCCAGGGGGCCTCCCCGGAG 
TTCCAGCAGTGACCCTGACTTTGTGGTGGTAGACGGCGTGCCCGTCATGCTCCCGTCCTATG 
ACGAAGCTGTGAGTGGCGGCTTGAGTGCCTTAGGCCCCGGGTACATGGCCTCTGTGGGCCAG 
GGCTGCCCCTTACCCGTGGACGACCAGAGCCCCCCAGCATACCCCGGCTCAGGGGACACGGA 
CACAGGCCCAGGGGAGTCAGAAACCTGTGACAGCGTCTCAGGCTCTTCTGAGCTGCTCCAAA 
GTCTGTATTCACCTCCCAGGTGCCAAGAGAGCACCCACCCTGCTTCGGACAACCCTGACATA 
ATTGCCAGCACGGCAGAGGAGGTGGCATCCACCAGCCCAGGCATCCATCATGCCCACTGGGT 
GTTGTTCCTAAGAAACTGATTGATTAAAAAATTTCCCAAAGTGTCCTGAAGTGTCTCTTCAA 
ATACATGTTGATCTGTGGAGTTGATTCCTTTCCTTCTCTTGGTTTTAGACAAATGTAAACAA 
AGCTCTGATCCTTAAAATTGCTATGCTGATAGAGTGGTGAGGGCTGGAAGCTTGATCAAGTC 
C T G T T T C T T C T T G AC AC AGAC T G AT T AAAAAT T AAAAGNAAAAAA 
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FIGURE 48 

MYHGMNPSNGDGFLEQQQQQQQPQSPQRLLAVILWFQLALCFGPAQLTGGFDDLQVCADPGI 

PENGFRTPSGGVFFEGSVARFHCQDGFKLKGATKRLCLKHFNGTLGWIPSDNSICVQEDCRI 

PQIEDAEIHNKTYRHGEKLIITCHEGFKIRYPDLHNMVSLCRDDGTWNNLPICQGC'LRPLA^^ 

SNGYVNISELQTSFPVGTVISYRCFPGFKLDGSAYLECLQNLIWSSSPPRCLALEAQVCPLP 

PMVSHGDFVCHPRPCERYNHGTWEFYCDPGYSLTSDYKYITCQYGEWFPSYQVYCIKSEQT 

WPSTHETLLTTWKIVAFTATSVLLVLLLVILARMFQTKFKAHFPPRGPPRSSSSDPb;E^^ 

GVPVMLPSYDEAVSGGLSALGPGYMASVGQGCPLPVDDQSPPAYPGSGDTDTGPGESETCDS 

VSGSSELLQSLYSPPRCQESTHPASDNPDIIASTAEEVASTSPGIHHAHWVLFLRN 

Signal sequence: amino acids 1-41 

Transmembrane domain: amino acids 325-344 

N-glycosylation site: amino acids 104-108, 134-138, 192-196 

Casein kinase II phosphorylation site: amino acids 8-12, 
146-150, 252-256, 270-274, 313-317, 362-366, 364-368, 380-384, 
467-471, 468-472 

N-myristoylation site: amino acids 4-10, 61-67, 169-175, 
203-209, 387-393, 418-424, 478-484 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 394-405 
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FIGURE 49 

CCCACGCGTCCGCTCCGCGCCCTCCCCCCCGCCTCCCGTGCGGTCCGTCGGTGGCCTAGAGA 
TGCTGCTGCCGCGGTTGCAGTTGTCGCGCACGCCTCTGCCCGCCAGCCCGCTCCACCGCCGT 
AGCGCCCGAGTGTCGGGGGGCGCACCCGAGTCGGGCCATGAGGCCGGGAACCGCGCTAtlAGG 
CCGTGCTGCTGGCCGTGCTGCTGGTGGGGCTGCGGGCCGCGACGGGTCGCCTGG'fGAGTGCC 
TCGGATTTGGACCTCAGAGGAGGGCAGCCAGTCTGCCGGGGAGGGACACAGAGGCCTTGTTA 
TAAAGTCATTTACTTCCATGATACTTCTCGAAGACTGAACTTTGAGG7\AGCCAAAG5^G,CC.^^ 
GC AGGAGGGAT GGAGGCC AGO TAG T CAGC AT CGAG T C T GAAGAT GAAC AGAAAC T GAT AGAA 
AAGTTCATTGAAAACCTCTTGCCATCTGATGGTGACTTCTGGATTGGGCTCAGGAGGCGTGA 
GGAGAAAC7\AAGCAATAGCACAGCCTGCCAGGACCTTTATGCTTGGACTGATGGCAGCATAT 
CACAATTTAGGAACTGGTATGTGGATGAGCCGTCCTGCGGCAGCGAGGTCTGCGTGGTCATG 
TACCATCAGCCATCGGCACCCGCTGGCATCGGAGGCCCCTACATGTTCCAGTGGAATGATGA 
CCGGTGCAACATGAAGAACAATTTCATTTGCAAATATTCTGATGAGAAACCAGCAGTTCCTT 
CTAGAGAAGCTGAAGGTGAGGAAACAGAGCTGACAACACCTGTACTTCCAGAAGAAACACAG 
GAAGAAGATGCCAAAAAAACATTTAAAGAAAGTAGAGAAGCTGCCTTGAATCTGGCCTACAT 
CCTAATCCCCAGCATTCCCCTTCTCCTCCTCCTTGTGGTCACCACAGTTGTATGTTGGGTTT 
G GAT C T G T AG7\7\A7\AG7\AAAC G GGAGC AGC C AGAC C C T AGCACAAAGAAGCAACAC AC CAT C 
TGGCCCTCTCCTCACCAGGGAAACAGCCCGGACCTAGAGGTCTACAATGTCATAAGAA7\ACA 
AAGCGAAGCTGACTTAGCTGAGACCCGGCCAGACCTGAAGAATATTTCATTCCGAGTGTGTT 
CGGGAGAAGCCACTCCCGATGACATGTCTTGTGACTATGACAACATGGCTGTGAACCCATCA 
GAAAGTGGGTTTGTGACTCTGGTGAGCGTGGAGAGTGGATTTGTGACCAATGACATTTATGJV 
GTTCTCCCCAGACCAAATGGGGAGGAGTAAGGAGTCTGGATGGGTGGAAAATGAAATATATG 
G T TAT TAG GACAT AT j\AA7U\AC T G AAAC T GAC AAC AAT G GAAAAGAAAT GAT AAG C AAAAT C 
CTCTTATTTTCTATAAGGAAAATACACAGTVAGGTCTATGAACAAGCTTAGATCAGGTCCTGT 
GGATGAGCATGTGGTCCCCACGACCTCCTGTTGGACCCCCACGTTTTGGCTGTATCCTTTAT 
CCCAGCCAGTCATCCAGCTCGACCTTATGAGAAGGTACCTTGCCCAGGTCTGGCACATAGTA 
GAGTCTCAATAAATGTCACTTGGTTGGTTGTATCTAACTTTTAAGGGACAGAGCTTTACCTG 
GCAGTGATAAAGATGGGCTGTGGAGCTTGGAAAACCACCTCTGTTTTCCTTGCTCTATACAG 
CAGCACATATTATCATACAGACAGAAAATCCAGAATCTTTTCAAAGCCCACATATGGTAGCA 
CAGGTTGGCCTGTGCATCGGCAATTCTCATATCTGTTTTTTTCAAAGAATA7\AATCAAATAA 
AGAGCAGGTW^AAAAAA 



a:;s [subclass 
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FIGURE 50 

MRPGTALQAVLLAVLLVGLRA?iLTGRLLSASDLDLRGGQPVCRGGTQRPCYKVIYFHDTSRRL 
NFEEAKEACRRDGGQLVSIESEDEQKLIEKFIENLLPSDGDFWIGLRRREEKQSNSTACQDL 
YAWTDGSISQFRNWYVDEPSCGSEVCVVMYHQPSAPAGIGGPYMFQWNDDRCNMKm 
SDEKPAVPSREAEGEETELTTPVLPEETQEEDAKKTFKESREAALNLAYILIPSJPLLLLLV 



VTTWCWVWICRKRKREQPDPSTKKQHTIWPSPHQGNSPDLEVYNVIRKQSEADI^AETRPDL 

■ /;■ 
KNISFRVCSGEATPDDMSCDYDNMAWPSESGFVTLVSVESGFVTNDIYEFSPDQMdR^KES'' 

GWVENEIYGY 

Signal sequence: amino acids 1-21 
Transmembrane domain: amino acids 2 35-254 



N-glycosylation site: amino ■ acids 117-121, 312-316 

cAMP- and cGMP -dependent protein kinase phosphorylation site: 

amino acids 296-300 



Casein kinase II phosphorylation site: amino acids 2 8-32, 
30-34, 83-87, 100-104, 214-218, 222-226, 299-303, 306-310, 
323-327 



N-myristoylation site: amino acids 18-24, 37-43, 76-82, 
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FIGURE 51 

ggggtctccctcagggccgggaggcacagcggtccctgcttgctgaagggctggat'gtAcgc^ 

ATCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGT 
GTTTGCCTCCTGCAGCCTCAACCCGGAGGGCAGCGAGGGCCTACCAC CATGA TCACTGGTGT 
GTTCAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCGTGCACC 

i . ^ - * 

AGCGGCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGC 
CTGCTGAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCC 
GCTCCCGCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCA7\ACTC 
AGTTTGATTACACAGTCACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCT 
CAATACCATGAGACCACCCTGAAGGGGGGCATGTTTGCTGGGCAGCTGACCAAGGTGGGCAT 
GCAGCAAATGTTTGCCTTGGGAGAGAGACTGAGGAAGAACTATGTGG7\AGACATTCCCTTTC 
TTTCACCAACCTTCAACCCACAGGAGGTCTTTATTCGTTCCACTAACATTTTTCGGAATCTG 
GAGTCCACCCGTTGTTTGCTGGCTGGGCTTTTCCAGTGTCAGAAAGAAGGACCCATCATCAT 
CCACACTGATGAAGCAGATTCAGAAGTCTTGTATCCCAACTACCAAAGCTGCTGGAGCCTGA 
GGCAGAGAACCAGAGGCCGGAGGCAGACTGCCTCTTTACAGCCAGGAATCTCAGAGGATTTG 
AAT^T^GGTGTUVGGACAGGATGGGCATTGACAGTAGTGATAAAGTGGACTTCTTCATCCTCCT 
GGACAACGTGGCTGCCGAGCAGGCACACAACCTCCCAAGCTGCCCCATGCTGAAGAGATTTG 
CACGGATGATCGAACAGAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGG7\AGACAGG 
GAAAGTCTTCAGATGGCAGTAGGCCCATTCCTCCACATCCTAGAGAGCAACCTGCTGAAAGC 
CATGGACTCTGCCACTGCCCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGATG 
TGACCTTCATACCGCTCTTAATGACCCTGGGGATTTTTGACCACAAATGGCCACCGTTTGCT 
GTTGACCTGACCATGGAACTTTACCAGCACCTGGAATCTAAGGAGTGGTTTGTGCAGCTCTA 
TTACCACGGGAAGGAGCAGGTGCCGAGAGGTTGCCCTGATGGGCTCTGCCCGCTGGACATGT 
TCTTGAATGCCATGTCAGTTTATACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCAA 
ACTCAGGTGATGGT^GTTGGATVATGAAGAG TAA CTGATTTATAAAAGCAGGATGTGTTGATT 
T T AAAAT A7\AG T GC C T T T AT AC AAT G 



FiG. 

ISUBCLASS 



53/133 

FIGURE 52 

MITGVFSMRLWTPVGVLTSLAYCLHQRRVALAELQEADGQCPVDRSLLKLKMVQWFRHGAR 

SPLKPLPLEEQVEWNPQLLEVPPQTQFDYTVTNLAGGPKPYSPYDSQYHETTLKGGMFAGQL 

TKVGMQQMFALGERLRKNYVEDIPFLSPTFNPQEVFIRSTNIFRNLESTRCLIAGLFQCQK^ 

GPIIIHTDEADSEVLYPNYQSCWSLRQRTRGRRQTASLQPGISEDLKKVKDRMGIDSSDKVD 

FFILLDNVATVEQAHNLPSCPMLKRFARMIEQRAVDTSLYILPKEDRESLQMAVGPFL^ 

NLLK7\MDSATAPDKIRKLYLYAAHDVTFIPLLMTLGIFDHKWPPFAVDLTMELYQHL"ESKEW 

FVQLYYHGKEQVPRGCPDGLCPLDMFLNAMSVYTLSPEKYHALCSQTQVMEVGNEE ' ' 

Signal sequence: amino acids 1-23 

gAMP- and cO^P-dependent protein kinase phosphorylation site: 

amino acids 218-222 

Casein kinase II phosphorylation site : amino acids 87-91, 
104-108, 320-324 

Tyrosine kinase phosphorylation site: amino acids 2 8 0-288 

N-myristoylation site: amino acids 15-21, 117-123, . 118-124, 
179-185, 240-246, 387-393 

Amidation site: amino acids 216-220 

Leucine zipper pattern: amino acids 10-32 



Histidine acid phosphatases phosphohistidine signature: amino 
acids 50-65 



-•^AsslsilgcLASs 
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FIGURE 53 

CTCCTCTTAACATACTTGCAGCT7\AAACTAAATATTGCTGCTTGGGGACCTCCTTCTAGCCT 
T7y^TTTCAGCTCATCACCTTCACCTGCCTTGGTC ATG GCTCTGCTATTCTCCTTGA,TCCTT: 

4' 

GCCATTTGCACCAGACCTGGATTCCTAGCGTCTCCATCTGGAGTGCGGCTGGTGGGGGGCCT 
CCACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGTGGGGCACCGTGTGTGATG 
ACGGCTGGGACATTAAGGACGTGGCTGTGTTGTGCCGGGAGCTGGGCTGTGGAGCTGCCAGC 
GGAACCCCTAGTGGTATTTTGTATGAGCCACCAGCAGATVAAAGAGCAAAAGGTCCTCATCCA 
ATCAGTCAGTTGCACAGGAACAGAAGATACATTGGCTCAGTGTGAGCAAG7\AGAAGTTTATG 
ATTGTTCACATGATGAAGATGCTGGGGCATCGTGTGAGAACCCAGAGAGCTCTTTCTCCCCA 
GTCCCAGAGGGTGTCAGGCTGGCTGACGGCCCTGGGCATTGCAAGGGACGCGTGGAAGTGAA 
GCACCAGAACCAGTGGTATACCGTGTGCCAGACAGGCTGGAGCCTCCGGGCCGCT^AAGGTGG 
TGTGCCGGCAGCTGGGATGTGGGAGGGCTGTACTGACTCAAAAACGCTGCAACAAGCATGCC 
TATGGCCGAAAACCCATCTGGCTGAGCCAGATGTCATGCTCAGGACGAGAAGCAACCCTTCA 
GGATTGCCCTTCTGGGCCTTGGGGGAAGAACACCTGCAACCATGATGAAGACACGTGGGTCG 
AATGTGAAGATCCCTTTGACTTGAGACTAGTAGGAGGAGACTyVCCTCTGCTCTGGGCGACTG 
GAGGTGCTGCACAAGGGCGTATGGGGCTCTGTCTGTGATGACAACTGGGGAGAAT^GGAGGA 
CCAGGTGGTATGC7yVGC7\ACTGGGCTGTGGGAAGTCCCTCTCTCCCTCCTTCAGAGACCGGA 
AATGCTATGGCCCTGGGGTTGGCCGCATCTGGCTGGATAATGTTCGTTGCTCAGGGGAGGAG 
CAGTCCCTGGAGCAGTGCCAGCACAGATTTTGGGGGTTTCACGACTGCACCCACCAGGAAGA 
TGTGGCTGTCATCTGCTCAGTGTAGGTGGGCATCATCTAATCTGTTGAGTGCCTGAATAGAA 
GAAAAACACAGAAGAAGGGAGC AT T TAG T GT C TAG AT GAG T GCAT GGGAT GAACAC T GAT C T 
TCTTCTGCCCTTGGACTGGGACTTATACTTGGTGCCCCTGATTCTCAGGCCTTCAGAGTTGG 
ATCAGAACTTACAACATCAGGTCTAGTTCTCAGGCCATCAGACATAGTTTGGAACTACATCA 
CCACCTTTCCTATGTCTCCACATTGCACACAGCAGATTCCCAGCCTCCATTyYTTGTGTGTAT 
C AAC TAG T T AAAT ACAT T C T CACAC AC AC ACACACACAC ACACACACAC ACACACAC ACAT A 
CACCATTTGTCCTGTTTCTCTGAAGAACTCTGACAAAATACAGATTTTGGTACTGAAAGAGA 
TTCTAGAGGAACGGAATTTTAAGGATAAATTTTCTGAATTGGTTATGGGGTTTCTGAAATTG 
G C T C T AT AAT C T AAT T AGAT AT AAAAT T C T G G T AAC T T TAT T T AC AATTVAT A7\AGAT AGC AC 
TATGTGTTCT^AA 
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FIGURE 54 

MALLFSLILAICTRPGFLASPSGVRLVGGLHRCEGRVEVEQKGQWGTVCDDGWDIKDVAVLC 

RELGCGAASGTPSGILYEPPAEKEQKVLIQSVSCTGTEDTLAQCEQEEVYDCSHDEDAGASC 

ENPESSFSPVPEGVRLADGPGHCKGRVEVKHQNQWYTVCQTGWSLRAAKWCRQLGCGRAVL^ 

TQKRCNKHAYGRKPIWLSQMSCSGREATLQDCPSGPWGKNTCNHDEDTWVECEDP^FDLRLVG 

GDNLCSGRLEVLHKGWGSVCDDNWGEKEDQWCKQLGCGKSLSPSFRDRKCYGP^GVGRIWE;/ii^ 

DNVRCSGEEQSLEQCQHRFWGFHDCTHQEDVAVICSV ' l.^ ^ y 

Signal sequence: amino acids 1-15 

Casein kinase II phosphorylation site: amino acids 47-51, 
97-101, 115-119, 209-213, 214-218, 234-238, 267-271, 294-298, 
316-320, 336-340 

N-myristoylation site: amino acids 29-35, 43-49, 66-72, 
68-74, 72-78, 98-104, 137-143, 180-186, 263-269, 286-292 

Amidation site: amino acids 196-200 



Speract receptor repeated domain signature: amino acids 
29-67, 249-287 
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FIGURE 55 

ACTGCACTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGAC 

CCACGCGTCCGCGGACGCGTGGGCGGACGCGTGGGCCGGCTACCAGGAAGAGTCTGCCGAAG 

GTGAAGGCC ATG GACTTCATCACCTCCACAGCCATCCTGCCCCTGCTGTTCGGCTGCCTGJGG 

CGTCTTCGGCCTCTTCCGGCTGCTGCAGTGGGTGCGCGGGAAGGCCTACCTGCGG^TGC'TG 

TGGTGGTGATCACAGGCGCCACCTCAGGGCTGGGCAAAGAATGTGCAAAAGTCTTGTATpCT 

GCGGGTGCTAAACTGGTGCTCTGTGGCCGGAATGGTGGGGCCCTAGAAGAGCTCATCAGAGA 

ACTTACCGCTTCTCATGCCACCAAGGTGCAGACACACAAGCCTTACTTGGTGACCTT%^CG'c^ 

TCACAGACTCTGGGGCCATAGTTGCAGCAGCAGCTGAGATCCTGCAGTGCTTTGGCTATGTC 

GACATACTTGTCAACAATGCTGGGATCAGCTACCGTGGTACCATCATGGACACCACAGTGGA 

T G T GGACAAGAG GG T CAT GGAGAC AAAC TAG T T T GGC C GAG T T GC T C T AAC GAAAGC AC T C C 

TGCCCTCCATGATCAAGAGGAGGCAAGGCCACATTGTCGCCATCAGCAGCATCCAGGGCAAG 

ATGAGCATTCCTTTTCGATCAGCATATGCAGCCTCCAAGCACGCAACCCAGGCTTTCTTTGA 

CTGTCTGCGTGCCGAGATGGAACAGTATGAAATTGAGGTGACCGTCATCAGCCCCGGCTACA 

TCCACACC7\ACCTCTCTGT7V7VATGCCATCACCGCGGATGGATCTAGGTATGGAGTTATGGAC 

ACCACCACAGCCCAGGGCCGAAGCCCTGTGGAGGTGGCCCAGGATGTTCTTGCTGCTGTGGG 

GAAGAAGAAG7VAAGATGTGATCCTGGCTGACTTACTGCCTTCCTTGGCTGTTTATCTTCGAA 

CTCTGGCTCCTGGGCTCTTCTTCAGCCTCATGGCCTCCAGGGCCAGAAAAGAGCGGATVATCC 

AAGAACTCC TAG TACTCTGACCAGCCAGGGCCAGGGCAGAGAAGCAGCACTCTTAGGCTTGC 

TTACTCTACAAGGGACAGTTGCATTTGTTGAGACTTTAATGGAGATTTGTCTCACAAGTGGG 

AAAG AC T G AAG AAAC AC AT C T C G T G C AG AT C T G C T G G C AG AG G AC AAT C AAAAAC GAC AAC A 

AGCTTCTTCCCAGGGTGAGGGGAAACACTTAAGGAATAAATATGGAGCTGGGGTTTAACACT 

AAAAAC T AGAAAT AAACAT C T CAAACAG T AAAAAAAAAAAAAAAGGGC GGCC GC GAC T C TAG 

AGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTA 
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FIGURE 56 

MDFITSTAILPLLFGCLGVFGLFRLLQWVRGKAYLRNAVWITGATSGLGKECAKVFYAAGA 
KLVLCGRNGGALEEL I RELTASHATKVQTHKPYLVT FDLTDSGAI VAA7\AE I LQC FGYVD I L 
VNNAGISYRGTIMDTTVDVDKRVMETNYFGPVALTKALLPSMIKRRQGHIVAISSIQGKMSI 
PFRSAYAASKHATQAFFDCLRAEMEQYEIEVTVISPGYIHTNLSVNAITADGSRYGVMDTTT 
AQGRSPVEVAQDVLAAVGKKKKDVILADLLPSLAVYLRTLAPGLFFSLMASRARKERKSKNS 



Signal sequence: amino acids 1-21 




Transmembrane domain: amino acids 104-120, 278-292 

N-glycosylation site: amino acids 228-232 

Glycosaminoglycan attachment site: amino acids 4 7-51 

Casein kinase II phosphorylation site: amino acids 135-139, 
139-143, 253-257 

Tyrosine kinase phosphorylation site: amino acids 145-153, 
146-153 

N-myristoylation site: amino acids 44-50, 105-111, 238-244, 
242-248, 291-297 

Amidation site: amino acids 2 65-2 69 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 6-17 
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FIGURES? 

CCCACGCGTCCGCTGGTGTTAGATCGAGCAACCCTCTAAAAGCAGTTTAGAGTGGTTVAAAAA 

AAA7\AAAAACACACCAAACGCTCGCAGCCACAAAAGGG ATG AAATTTCTTCTGGACATCCTC 

CTGCTTCTCCCGTTACTGATCGTCTGCTCCCTAGAGTCCTTCGTGAAGCTTTTTATTCCTAA 

GAGGAGAAAATCAGTCACCGGCGAAATCGTGCTGATTACAGGAGCTGGGCATGGAATTGGGA 

GACTGACTGCCTATGAATTTGCTAAACTTAAAAGCAAGCTGGTTCTCTGGGATAT|y=i^^ 

CATGGACTGGAGGA7\ACAGCTGCCAAATGCAAGGGACTGGGTGCCAAGGTTCAT'i^CCTTTGT 

GGTAGACTGCAGCAACCGAGAAGATATTTACAGCTCTGCAAAGAAGGTGAAGGGAGAAATTG 

GAGATGTTAGTATTTTAGTAAATAATGCTGGTGTAGTCTATACATCAGATTTGTTsFGCTACA, , 

CAAGATCCTCAGATTGAATVAGACTTTTGAAGTTAATGTACTTGCACATTTCTGGACTACAAA 

GGCATTTCTTCCTGCAATGACGAAGAATAACCATGGCCATATTGTCACTGTGGCTTCGGCAG 

CTGGACATGTCTCGGTCCCCTTCTTACTGGCTTACTGTTCAAGCAAGTTTGCTGCTGTTGGA 

TTTCATA7\7\ACTTTGACAGATGAACTGGCTGCCTTACAAATAACTGGAGTCA7UUVCAACATG 

TCTGTGTCCTAATTTCGTAAACACTGGCTTCATCAAAAATCCAAGTACAAGTTTGGGACCCA 

CTCTGGAACCTGAGGAAGTGGTAAACAGGCTGATGCATGGGATTCTGACTGAGCAGAAGATG 

ATTTTTATTCCATCTTCTATAGCTTTTTTAACAACATTGGAAAGGATCCTTCCTGAGCGTTT 

CCTGGCAGTTTTATiAACGAAAAATCAGTGTTAAGTTTGATGCAGTTATTGGATATAAAATGA 

AAGCGCA ATAA GCACCTAGTTTTCTGAAAACTGATTTACCAGGTTTAGGTTGATGTCATCTA 

ATAGTGCCAGAATTTTAATGTTTGAACTTCTGTTTTTTCTAATTATCCCCATTTCTTC7\ATA 

TCATTTTTGAGGCTTTGGCAGTCTTCATTTACTACCACTTGTTCTTTAGCCAAAAGCTGATT 

AC AT AT GAT AT AAAC AGAG AAAT AC C T T T AGAG G T GAG T T T AAG G AAAAT G AAGAA7\7\AGAA 

CCAAAATGACTTTATTAAAATAATTTCCAAGATTATTTGTGGCTCACCTGAAGGCTTTGCAA 

AATTTGTACCATAACCGTTTATTTAACATATATTTTTATTTTTGATTGCACTTAAATTTTGT 

ATAATTTGTGTTTCTTTTTCTGTTCTACATAAAATCAGAAACTTCAAGCTCTCTATIATAAAA 

TGAAGGACTATATCTAGTGGTATTTCACAATGAATATCATGAACTCTCAATGGGTAGGTTTC 

ATCCTACCCATTGCCACTCTGTTTCCTGAGAGATACCTCACATTCCAATGCCAAACATTTCT 

GC ACAG GGAAGC T AGAG G T G GAT AC AC G T G T T GC AAG T AT AAAAGC AT CAC T GG GAT T T AAG 

G AG AAT T G AG AGAAT G TAG C CAC AAAT G G GAG C AAT AAT AAAT G GAT CAC AC T T A7\AAAAAA 

A7^AA7\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA7\7U^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAATUU^AAAA 
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FIGURE 58 

mkflldillllpllivcslesfvklfipkrrksvtgeivlitgaghgigrltayefaklksk 
lvlwdinkhgleetaakckglgakvhtfvvdcsnrediyssakkvkaeigdvsilvnnagw 
ytsdlfatqdpqiektfevwlahfwttkaflpamtknnhghivtvasaaghvsvpfllayg-"^ 
sskfaavgfhktltdelaalqitgvkttclcpnfvntgfiknpstslgptlepeevMrlmh 
gilteqkmifipssiaflttlerilperflavlkrkisvkfdavigykmkaq k[ ^ ^* . 

/ 

V , , , , *' ' 

signal sequence: amino acids 1-19 ^ ^'r 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 30-34, 283-287 

Casein kinase II phosphorylation site: amino acids 52-5 6, 
95-99, 198-202, 267-271 

N-myristoylation site: amino acids 43-49, 72-78, 122-128, 
210-216 
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FIGURE 59 

CCCACGCGTCCGCGGACGCGTGGGTCGACTAGTTCTAGATCGCGAGCGGCCGCCCGCGGCTC 
AGGGAGGAGCACCGACTGCGCCGCACCCTGAGAGATGGTTGGTGCCATGTGGAAGGTGATTG 
TTTCGCTGGTCCTGTTGATGCCTGGCCCCTGTGATGGGCTGTTTCGCTCCCTATAfcAGAAGT 
GTTTCCATGCCACCTAAGGGAGACTCAGGACAGCCATTATTTCTCACCCCTTACATTGAAGC 
TGGGAAGATCCAAAAAGGAAGAGAATTGAGTTTGGTCGGCCCTTTCCCAGGACTGAACATGA 
AGAGTTATGCCGGCTTCCTCACCGTGAATAAGACTTACAACAGCAACCTCTTCTTCTGGTTC 
TTCCCAGCTCAGATACAGCCAGAAGATGCCCCAGTAGTTCTCTGGCTACAGGGTGGGCCGGG 
AGGTTCATCCATGTTTGGACTCTTTGTGGAACATGGGCCTTATGTTGTCACAAGTAACATGA 
CCTTGCGTGACAGAGACTTCCCCTGGACCACAACGCTCTCCATGCTTTACATTGACAATCCA 
GTGGGCACAGGCTTCAGTTTTACTGATGATACCCACGGATATGCAGTCAATGAGGACGATGT 
AGCACGGGATTTATACAGTGCACTAATTCAGTTTTTCCAGATATTTCCTGAATATAAA7y\TA 
ATGACTTTTATGTCACTGGGGAGTCTTATGCAGGGAAATATGTGCCAGCCATTGCACACCTC 
ATCCATTCCCTCAACCCTGTGAGAGAGGTGAAGATCAACCTGAACGGAATTGCTATTGGAGA 
TGGATATTCTGATCCCGAATCAATTATAGGGGGCTATGCAGAATTCCTGTACCAAATTGGCT 
TGTTGGATGAGAAGCAAAAAAAGTACTTCCAGAAGCAGTGCCATGAATGCATAGAACACATC 
AGGAAGCAG7UVCTGGTTTGAGGCCTTTGAAATACTGGATAAACTACTAGATGGCGACTTAAC 
AAGTGATCCTTCTTACTTCCAGAATGTTACAGGATGTAGTAATTACTATAACTTTTTGCGGT 
GCACGGAACCTGAGGATCAGCTTTACTATGTGAAATTTTTGTCACTCCCAGAGGTGAGAC7VA 
GCCATCCACGTGGGG7VATCAGACTTTTAATGATGGAACTATAGTTGAA7VAGTACTTGCGAGA 
AGATACAGTACAGTCAGTTAAGCCATGGTTAACTGAAATCATGAATAATTATAAGGTTCTGA 
TCTACAATGGCCAACTGGACATCATCGTGGCAGCTGCCCTGACAGAGCGCTCCTTGATGGGC 
ATGGACTGGAAAGGATCCCAGGAATACAAGAAGGCAGA7\7yU\AAAGTTTGGAAGATCTTTAA 
ATCTGACAGTGAAGTGGCTGGTTACATCCGGCAAGCGGGTGACTTCCATCAGGT7UVTTATTC 
GAGGTGGAGGACATATTTTACCCTATGACCAGCCTCTGAGAGCTTTTGACATGATTAATCGA 
TTCATTTATGGAAAAGGATGGGATCCTTATGTTGGATAAACTACCTTCCCAAAAGAGAACAT 
C AGAG G T T T T CAT T G C T G AAAAG AAAA T C G T AAAAAC AG AAAAT G T CAT AG GAAT AAAAAAA 
T T AT C T T T T C AT AT C T GC AAGAT T T T T T T C AT C AAT AAAAAT T AT C C T T GAAACAAG T G AGC 
TTTTGTTTTTGGGGG GAG AT G T T T AC TAG AAAAT T AAC AT GAG T AC AT GAG T7\AG AAT T AC A 
T TAT T T AAC T T AAAG GAT G AAAG G TAT G GAT GAT G T G AC AC T GAG AC AAGAT G T AT A7\AT GA 
AATTTTAGGGTCTTGAATAGGAAGTTTTAATTTCTTCTAAGAGTAAGTGAAAAGTGCAGTTG 
T7\AC7\AACAAAGCTGTAACATCTTTTTCTGCCAATAACAGAAGTTTGGCATGCCGTGi\AGGT 
GTTTGGAAATATTATTGGATAAGAATAGCTCAATTATCCCAi\ATAAATGGATGAAGCTATAA 
TAG T T T T G G G G AAAAG AT T C T C AAAT G TAT AAAG T C T T AGAAC AAAAGAAT T C T T T GAAAT A 
AAAAT AT TAT AT AT AAAAG T AAAAAAAAAA 
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MVGAMWKVIVSLVLLMPGPCDGLFRSLYRSVSMPPKGDSGQPLFLTPYIEAGKIQKGRELSL 

VGPFPGLNMKSYAGFLTWKTYNSNLFFWFFPAQIQPEDAPWLWLQGGPGGSSMFGLFVEH ^ 

GPYWTSNMTLRDRDFPWTTTLSMLYIDNPVGTGFSFTDDTHGYAWEDDVARDLYSALIQF 

FQIFPEYKNNDFYVTGESYAGKYVPAIAHLIHSLNPVREVKINLNGIAIGDGYSDPESI'IGG 

YAEFLYQIGLLDEKQKKYFQKQCHECIEHIRKQNWFEAFEILDKLLDGDLTSDPSYFQNVTG 

CSNYYNFLRCTEPEDQLYYVKFLSLPEVRQAIHVGNQTFNDGTIVEKYLREDTVQSVKPWLT 

EIMNNYKVLIYNGQLDIIVAAALTERSLMGMDWKGSQEYKKAEKKVWKIFKSDSEVAGYIRQ 

AGDFHQVIIRGGGHILPYDQPLRAFDMINRFIYGKGWDPYVG 

Signal sequence: amino acids 1-22 

N-glycosylation site: amino acids 81-85, 132-136, 307-311, 
346-350 

Casein kinase II phosphorylation site: amino acids 134-138, 
160-164, 240-244, 321-325, 334-338, 348-352, 353-357, 424-428 

Tyrosine kinase phosphorylation site: amino acids 423-432 

N-myristoylation site: amino acids 22-28, 110-116, 156-162, 
232-238 

Serine carboxypeptidases , serine active site: amino acids 
200-208 

Crystallins beta and gamma 'Greek key' motif signature: amino 
acids 375-391 
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FIGURE 61 

cgagggcttttccggctccggaatggcacatgtgggaatcccagtcttgttggctacaacat 

ttttccctttcctaacaagttctaacagctgttctaacagctagtgatcaggggttcttctt 

gctggagtuvgaaagggctgagggcagagcagggcactctcactcagggtgaccagctcet^g ' 

cctctctgtggataacagagcatgagaaagtgaagagatgcagcggagtgaggtgatggaag 

t c t aaaat aggaaggaat t t t g t g t gc aat at cagac t c t gggagc ag t t gag c tggagagc 

ctgggggagggcctgcctaacaagctttcaaaaaacaggagcgacttccactggcfctgggat 

aagacgtgccggtaggatagggaagactgggtttagtcctaatatcaaattgactgggtggg. 

tgaacttcaacagccttttaacctctctgggagatgaaaacgatggcttaaggggccaGaaa' 

t ag agat g c t t t g tat^iat aaaat t t t aaaaaaag c aag tat t t tat ag c at aaag g c t aga 

gag c aaaat agat aac ag gat t c c c t g aac at too t aagag g gag7\aag tat g t t aaaaat a 

gat^^aacc aaaat gcagaaggaggagac t cac agagc taaac cagg atg gggac cctgggtc 

aggccagcctctttgctcctcccggaaattatttttggtctgaccactctgccttgtgtttt 

gcagt^atcatgtgagggccaaccggggaaggtggagcagatgagcacacacaggagccgtct 

cctcaccgccgcccctctcagcatggaacagaggcagccctggccccgggccctggaggtgg 

acagccgctctgtggtcctgctctcagtggtctgggtgctgctggcccccccagcagccggc 

atgcctcagttcagcaccttccactctgagaatcgtgactggaccttcaaccacttgaccgt 

ccaccaagggacgggggccgtctatgtgggggccatcaaccgggtctataagctgacaggca 

acctgaccatccaggtggctcataagacagggccagaagaggacaacaagtctcgttacccg 

cccctcatcgtgcagccctgcagcgaagtgctcaccctcaccaacaatgtcaacaagctgct 

catcattgactactctgagaaccgcctgctggcctgtgggagcctctaccagggggtctgca 

agctgctgcggctggatgacctcttcatcctggtggagccatcccact^gaaggagcactac 

ctgtccagtgtcaacaagacgggcaccatgtacggggtgattgtgcgctctgagggtgagga 

tggcaagctcttcatcggcacggctgtggatgggaagcaggattacttcccgaccctgtcca 

gccggt^gctgccccgagaccctgagtcctcagccatgctcgactatgagctacacagcgat 

tttgtctcctctctcatcaagatcccttcagacaccctggccctggtctcccactttgacat 

cttctacatctacggctttgctagtgggggctttgtctactttctcactgtccagcccgaga 

cccctgagggtgtggccatcaactccgctggagacctcttctacacctcacgcatcgtgcgg 

CTCTGCAAGGATGACCCCAAGTTCCACTCATACGTGTCCCTGCCCTTCGGCTGCACCCGGGC 
CGGGGTGGAATACCGCCTCCTGCAGGCTGCTTACCTGGCCAAGCCTGGGGACTCACTGGCCC 
AGGCCTTCAATATCACCAGCCAGGACGATGTACTCTTTGCCATCTTCTCCAAAGGGCAGAAG 
CAGTATCACCACCCGCCCGATGACTCTGCCCTGTGTGCCTTCCCTATCCGGGCCATCAACTT 
GCAGATCAAGGAGCGCCTGCAGTCCTGCTACCAGGGCGAGGGCAACCTGGAGCTCAACTGGC 
TGCTGGGGAAGGACGTCCAGTGCACGAAGGCGCCTGTCCCCATCGATGATAACTTCTGTGGA 
CTGGACATCT^ACCAGCCCCTGGGAGGCTCAACTCCAGTGGAGGGCCTGACCCTGTACACCAC 
CAGCAGGGACCGCATGACCTCTGTGGCCTCCTACGTTTACAACGGCTACAGCGTGGTTTTTG 
TGGGGACTAAGAGTGGCAAGCTGAAAAAGGTAAGAGTCTATGAGTTCAGATGCTCCAATGCC 
ATTCACCTCCTCAGCAAAGAGTCCCTCTTGGTVAGGTAGCTATTGGTGGAGATTTAACTATAG 
GCAACTTTATTTTCTTGGGGAACAAAGGTGAAATGGGGAGGTAAGAAGGGGTTAATTTTGTG 
ACTTAGCTTCTAGCTACTTCCTCCAGCCATCAGTCATTGGGTATGTAAGGAATGCAAGCGTA 
TTTCAATATTTCCCA7\ACTTTAAGAAAAAACTTTAAGAAGGTACATCTGCAAAAGCAAA 
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FIGURE 62 

mgtlgqaslfappgnyfwsdhsalcfaescegqpgkveqmsthrsrlltaaplsmeqrqpwp 

ralevdsrswllswwvllappaagmpqfstfhsenrdwtfnhltvhqgtgavyvgainrv 

ykltgnltiqvtmktgpeednksrypplivqpcsevltltnnwklliidysenrllacgsl 

yqgvckllrlddlfilvepshkkehylssvnktgtmygvivrsegedgklfigtavdgkqdy 

fptlssrklprdpessamldyelhsdfvsslikipsdtlalvshfdifyiygfaSggfvyfl 

tvqpetpegvainsagdlfytsriwlckddpkfhsyvslpfgctragveyrllqAayla^ 

gdslaqafnitsqddvlfaifskgqkqyhhppddsalcafpirainlqikerlqscyqgegn' 

lelnwllgkdvqctkapvpiddnfcgldinqplggstpvegltlyttsrdrmtsvasyvyng 

yswfvgtksgklkkvrvyefrcsnaihllskesllegsywwrfnyrqlyflgeqr 

Signal sequence: amino acids 1-32 
Transmembrane domain: amino acids 71-87 

N-glycosylation site: amino acids 130-134, 145-149, 217-221, " 
381-385 

Casein kinase II phosphorylation site: amino acids 139-143, 
229-233, 240-244, 291-295, 324-328, 383-387, 384-388, 471-475, 
481-485, 530-534 

N-myristoylation site: amino acids 220-226, 319-325, 353-359, 
460-466, 503-509 
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FIGURE 63A 

AGGCTCCCGCGCGCGGCTGAGTGCGGACTGGAGTGGGAACCCGGGTCCCCGCGCTTAGAGAA 

CACGCG ATGA CCACGTGGAGCCTCCGGCGGAGGCCGGCCCGCACGCTGGGACTCCTGCTGCT 

GGTCGTCTTGGGCTTCCTGGTGCTCCGCAGGCTGGACTGGAGCACCCTGGTCCCTCTG0GGC 

TCCGCCATCGACAGCTGGGGCTGCAGGCCAAGGGCTGGAACTTCATGCTGGAGGATTCCACC 

TTCTGGATCTTCGGGGGCTCCATCCACTATTTCCGTGTGCCCAGGGAGTACTGGAG&GACCG 

CCTGCTGAAGATGAAGGCCTGTGGCTTGAACACCCTCACCACCTATGTTCCGTGGAACCTGC/ 

ATGAGCCAGAAAGAGGCAAATTTGACTTCTCTGGGAACCTGGACCTGGAGGCCTTG-^^^^^ 

ATGGCCGCAGAGATCGGGCTGTGGGTGATTCTGCGTCCAGGCCCCTACATCTGCAGTGAGAT 

GGACCTCGGGGGCTTGCCCAGCTGGCTACTCCAAGACCCTGGCATGAGGCTGAGGACAACTT 

ACAAGGGCTTCACCGAAGCAGTGGACCTTTATTTTGACCACCTGATGTCCAGGGTGGTGCCA 

CTCCAGTACAAGCGTGGGGGACCTATCATTGCCGTGCAGGTGGAGAATGAATATGGTTCCTA 

TAATAAAGACCCCGCATACATGCCCTACGTCAAGAAGGCACTGGAGGACCGTGGCATTGTGG 

AACTGCTCCTGACTTCAGACAAC7\AGGATGGGCTGAGC7\AGGGGATTGTCCAGGGAGTCTTG 

GCCACCATCAACTTGCAGTCAACACACGAGCTGCAGCTACTGACCACCTTTCTCTTCAACGT 

CCAGGGGACTCAGCCCAAGATGGTGATGGAGTACTGGACGGGGTGGTTTGACTCGTGGGGAG 

GCCCTCACAATATCTTGGATTCTTCTGAGGTTTTGAAAACCGTGTCTGCCATTGTGGACGCC 

GGCTCCTCCATCAACCTCTACATGTTCCACGGAGGCACCAACTTTGGCTTCATGAATGGAGC 

CATGCACTTCCATGACTACAAGTCAGATGTCACCAGCTATGACTATGATGCTGTGCTGACAG 

AAGCCGGCGATTACACGGCCAAGTACATGAAGCTTCGAGACTTCTTCGGCTCCATCTCAGGC 

ATCCCTCTCCCTCCCCCACCTGACCTTCTTCCCAAGATGCCGTATGAGCCCTTAACGCCAGT 

CTTGTACCTGTCTCTGTGGGACGCCCTCTUiLGTACCTGGGGGAGCCAATCAAGTCTGAAAAGC 

CCATCAACATGGAGAACCTGCCAGTC7\ATGGGGGAAATGGACAGTCCTTCGGGTACATTCTC 

TATGAGACCAGCATCACCTCGTCTGGCATCCTCAGTGGCCACGTGCATGATCGGGGGCAGGT 

GTTTGTGAACACAGTATCCATAGGATTCTTGGACTACAAGACAACGAAGATTGCTGTCCCCC 

TGATCCAGGGTTACACCGTGCTGAGGATCTTGGTGGAGAATCGTGGGCGAGTC7\ACTATGGG 

GAGAATATTGATGACCAGCGCAAAGGCTTAATTGGAAATCTCTATCTGAATGATTCACCCCT 

GAAAAACTTCAGAATCTATAGCCTGGATATGAAGAAGAGCTTCTTTCAGAGGTTCGGCCTGG 

ACAAATGGNGTTCCCTCCCAGA7U\CACCCACATTACCTGCTTTCTTCTTGGGTAGCTTGTCC 

ATCAGCTCCACGCCTTGTGACACCTTTCTGAAGCTGGAGGGCTGGGAGAAGGGGGTTGTATT 

CATCT^TGGCCAGAACCTTGGACGTTACTGGAACATTGGACCCCAGTVAGACGCTTTACCTCC 

To Figure 63B 



ASG IsueCLASS 



FIGURE 63B 

From 63A 

caggtccctggttgagcagcggaatct^cgaggtcatcgtttttgaggagacgatggcgggc 

cctgcattacagttcacggaaaccccccacctgggcaggt^ccagtacattaag tga gcggt 

ggcaccccctcctgctggtgccagtgggagactgccgcctcctcttgacctgaagcgtggtg " 

gctgctgccccacccctcactgcaaaagcatctcctttyvgtagcaacctcagggactggggg 

ctacagtctgcccctgtctcagctcaaaaccctaagcctgcagggaaaggtgggKtggctct'*^' 

gggcctggctttgttgatgatggctttcctacagccctgctcttgtgccgaggctgt.cgggc ' 

tgtctctagggtgggagcagctaatcagatcgcccagcctttggccctcagatuyiagtgctg 

aaacgtgcccttgcaccggacgtcacagccctgcgagcatctgctggactcaggcgtgctct 

ttgctggttcctgggaggcttggccacatccctcatggccccattttatccccgaaatcctg 

ggtgtgtcaccagtgtagagggtggggaaggggtgtctcacctgagctgactttgttcttcc 

ttcacaaccttctgagccttctttgggattctggaaggaactcggcgtgagaaacatgtgac 

ttcccctttcccttcccactcgctgcttcccacagggtgacaggctgggctggagaaacaga 

7uvtcctcaccctgcgtcttcccaagttagcaggtgtctctggtgttcagtgaggaggacatg 

tgagtcctggcagaagccatggcccatgtctgcacatccagggaggaggacagaaggcccag 

ctcacatgtgagtcctggcagaagccatggcccatgtctgcacatccagggaggaggacaga 

aggcccagctcacatgtgagtcctggcagaagccatggcccatgtctgcacatccagggagg 

aggacagaaggcccagctcacatgtgagtcctggcagaagccatggcccatgtctgcacatc 

cagggaggaggacagaaggcccagctcagtggcccccgctccccaccccccacgcccgaaca 

gcaggggcagagcagccctccttcgaagtgtgtccaagtccgcatttgagccttgttctggg 

gcccagcccaacacctggcttgggctcactgtcctgagttgcagtatvagctataaccttgaa 

TCACAA 
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FIGURE 64 

mttwslrrrpartlgllllwlgflvlrrldwstlvplrlrhrqlglqakgwnfmledstfw 

i fggs ihyfrvpreywrdrllkmkacglntlttyvpwnlhepergkfdfsgnldleafvlma 

aeiglwvilrpgpyicsemdlgglpswllqdpgmrlrttykgfteavdlyfdhlmsrwplq 

ykrggpiiavqveneygsynkdpaympyvkkaledrgivellltsdnkdglskgivqgvlat": 

inlqsthelqllttflfnvqgtqpkmvmeywtgwfdswggphnildssevlktv.saivdags 

sinlymfhggtnfgfmngamhfhdyksdvtsydydavlteagdytakymklrdffgsisgip 

lppppdllpkmpyepltpvlylslwdtvlkylgepiksekpinmenlpwggngqsfg^^^ 

tsitssgilsghvhdrgqvfvntvsigfldykttkiavpliqgytvlrilvenrgrvnygen 

iddqrkglignlylndsplknfriysldmkksffqrfgldkwxslpetptlpafflgslsis 

stpcdtflklegwekgwfingqnlgrywnigpqktlylpgpwlssginqvivfeetmagpa 

lqftetphlgrnqyik 

Signal sequence: amino acids 1-2 7 

Casein kinase II phosphorylation site: amino acids 141-118, 
253-257, 340-344, 395-399, 540-544, 560-564 

N-myristoylation site: amino acids 146-152, 236-242, 240-246, 
244-250, 287-293, 309-315, 320-326, 366-372, 423-429, 425-431, 
441-447, 503-50 9, 58 0-58 6 
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FIGURE 65 

ggggacgcggagctgagaggctccgggctagctaggtgtaggggtggacgggtcccaggacc 

ctggtgagggttctctacttggccttcggtgggggtcaagacgcaggcacctacgccaaagg 

ggagcaaagccgggctcggcccgaggcccccaggacctccatctcccaatgttggaggaatc 

cgacacgtgacggtctgtccgccgtctcagactagaggagcgctgtaaacgcc atg gg^tgcc.. 

aagaagctgtcctgccttcgttccctgctgctgccgctcagcctgacgctactgctgcccca 

ggcagacactcggtcgttcgtagtggataggggtcatgaccggtttctcctagacggggccc 

cgttccgctatgtgtctggcagcctgcactactttcgggtaccgcgggtgctttggggcgac. 

cggcttttgaagatgcgatggagcggcctcaacgccatacagttttatgtgccctggaacta 

ccacgagccacagcctggggtctataactttaatggcagccgggacctcattgcct^'tctga.. v^^^ 

atgaggcagctctagcgaacctgttggtcatactgagaccaggaccttacatctgtgcagM' ' 

tgggagatggggggtctcccatcctggttgcttcgaaaacctgaaattcatctaagaacctc 

agatccagacttccttgccgcagtggactcctggttcaaggtcttgctgcccaagatatatc 

catggctttatcacaatgggggc7\acatcattagcattcaggtggagaatgaatatggtagc 

tacagagcctgtgacttcagctacatgaggcacttggctgggctcttccgtgcactgctagg 

agaaaagatcttgctcttcaccacagatgggcctgaaggactcaagtgtggctccctccggg 

gactctataccactgtagattttggcccagctgac7\acatgacca7iaatctttaccctgctt 

cggaagtatgaaccccatgggccattggtaaactctgagtactacacaggctggctggatta 

ctggggccagaatcactccacacggtctgtgtcagctgtaaccaaaggactagagaacatgc 

tcaagttgggagccagtgtg7uvcatgtacatgttccatggaggtaccaactttggatattgg 

aatggtgccgattiagaagggacgcttccttccgattactaccagctatgactatgatgcacc 

tatatctgaagcaggggaccccacacctaagctttttgctcttcgagatgtcatcagcaagt 

tccaggaagttcctttgggacctttacctcccccgagccccaagatgatgcttggacctgtg 

actctgcacctggttgggcatttactggctttcctagacttgctttgcccccgtgggcccat 

tcattcaatcttgccaatgacctttgaggctgtcaagcaggaccatggcttcatgttgtacc 

gaacctatatgacccataccatttttgagccaacaccattctgggtgccaaataatggagtc 

catgaccgtgcctatgtgatggtggatggggtgttccagggtgttgtggagcgaaatatgag 

agacaaactatttttgacggggaaactggggtccatiactggatatcttggtggagaacatgg 

ggaggctcagctttgggtctaacagcagtgacttcaagggcctgttgaagccaccaattctg 

gggcat^acaatccttacccagtggatgatgttccctctgaaaattgataaccttgtgtyilgtg 

gtggtttcccctccagttgccaaaatggccatatcctcaagctccttctggccccacattct 

actccaaaacatttccaattttaggctcagttggggacacatttctatatctacctggatgg 

acctvagggccaagtctggatcaatgggtttaacttgggccggtactggacaaagcaggggcc 

acaacagaccctctacgtgccaagattcctgctgtttcctaggggagccctcaacaaaatta 

cattgctggaactagaagatgtacctctccagccccaagtccaatttttggataagcctatc 

C T C AAT AG GAG TAG TAG T T T G C AC AG GAG AC AT AT C AAT T C C C T T T GAG C T GAT AC AC T GAG 
TGCCTCTGAACCAATGGAGTTAAGTGGGCAC TGA AAGGTAGGCCGGGCATGGTGGCTCATGC 
CTGTAATCCCAGCACTTTGGGAGGCTGAGACGGGTGGATTACCTGAGGTCAGGACTTCAAGA 
CCAGCCTGGCCAACATGGTGAAACCCCGTCTCCACTAAAAATACAAAAATTAGCCGGGCGTG 
ATGGTGGGCACCTCTAATCCCAGCTACTTGGGAGGCTGAGGGCAGGAGAATTGCTTGAATCC 
AGGAGGCAGAGGTTGCAGTGAGTGGAGGTTGTACCACTGCACTCCAGCCTGGCTGACAGTGA 
G AC AC T C C AT C T C AAAAA7^7U\AAAA 
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FIGURE 66 

MAPKKLSCLRSLLLPLSLTLLLPQADTRSFWDRGHDRFLLDGAPFRYVSGSLHYFRVPRVL 
WADRLLKMRWSGLNAIQFYVPWNYHEPQPGVYNFNGSRDLIAFLNEAALANLLVILRPGPYI 
CAEWEMGGLPSWLLRKPEIHLRTSDPDFLAAVDSWFPCVLLPKIYPWLYHNGGNIISIQVENE 
YGSYRACDFSYMRHLAGLFRALLGEKILLFTTDGPEGLKCGSLRGLYTTVDFGPADNMTKIF . 
TLLRKYEPHGPLWSEYYTGWLDYWGQNHSTRSVSAVTKGLEmLKLGASVNMY^ 

GYWNGADKKGRFLPITTSYDYDAPISEAGDPTPKLFALRDVISKFQEVPLGPL'PPPSPKMyiL 

\ 

GPVTLHLVGHLLAFLDLLCPRGPIHSILPMTFEAVKQDHGFMLYRTYMTHTIFEPTPFWyPR 
NGVHDRAYVIWDGVFQGWERNMRDKLFLTGKLGSKLDILVENMGRLSFGSNSSDFKGLLKP 
PILGQTILTQWMMFPLKIDNLVKWWFPLQLPKWPYPQAPSGPTFYSKTFPILGSVGDTFLYL 
PGWTKGQVWINGFNLGRYWTKQGPQQTLYVPRFLLFPRGALNKITLLELEDVPLQPQVQFLD 
KPILNSTSTLHRTHINSLSADTLSASEPMELSGH 



Signal sequence: amino acids 1-27 



N-glycosylation site: amino acids 97-101, 243-247, 276-280, 
486-490, 625-629 



cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 4-8 

Casein kinase II phosphorylation site: amino acids 148-152, 
234-238, 327-331, 423-427, 469-473, 550-554, 603-607, 644-648 

Tyrosine kinase phosphorylation site: amino acids 191-198 



N-myristoylation site: amino acids 
203-209, 223-229, 227-233, 231-237, 
447-453, 484-490 



131 
274 



-137, 
-280, 



176-182, 188-194, 
296-300, 307-313, 
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FIGURE 67 

GCTTTGAACACGTCTGCAAGCCCAAAGTTGAGCATCTGATTGGTTATGAGGTATTTGAGTGC 
ACCCACAAT ATG GCTTACATGTTGAAAAAGCTTCTCATCAGTTACATATCCATTATTTGTGT 
TTATGGCTTTATCTGCCTCTACACTCTCTTCTGGTTATTCAGGATACCTTTGAAGGAATATT 
CTTTCGAAAAAGTCAGAGAAGAGAGCAGTTTTAGTGACATTCCAGATGTCAAAAACGATTTT 
GCGTTCCTTCTTCACATGGTAGACCAGTATGACCAGCTATATTCCAAGCGTTTTG^GTGTGTT 
CTTGTCAGAAGTTAGTGAA7\ATA7\ACTTAGGGA7\ATTAGTTTGAACCATGAGTGGAGATTTG 

K ** ' 

AAAAACTCAGGCAGCACATTTCACGCAACGCCCAGGACAAGCAGGAGTTGCAT^CTGTTCATG, 

CTGTCGGGGGTGCCCGATGCTGTCTTTGACCTCACAGACCTGGATGTGCTA7\AGGT./TG7y^ 

AATTCCAGAAGCTAAAATTCCTGCTAAGATTTCTCAAATGACTAACCTCCAAGAGCTCCACC 

TCTGCCACTGCCCTGCAAAAGTTGAACAGACTGCTTTTAGCTTTCTTCGCGATCACTTGAGA 

TGCCTTCACGTGAAGTTCACTGATGTGGCTGAAATTCCTGCCTGGGTGTATTTGCTCAAAAA 

CC T T C GAGAGT T G TAG T TAAT AGGCAAT T T GAAC T C T GAAAACAAT AAGAT GAT AGGAC T T G 

AATCTCTCCGAGAGTTGCGGCACCTTAAGATTCTCCACGTGAAGAGCAATTTGACCAT^GTT 

CCCTCCAACATTACAGATGTGGCTCCACATCTTACAAAGTTAGTCATTCATAATGACGGCAC 

TAAACTCTTGGTACTGAACAGCCTTAAGAA7\ATGATGJ\ATGTCGCTGAGCTGGAACTCCAGA 

ACTGTGAGCTAGAGAGAATCCCACATGCTATTTTCAGCCTCTCT7\ATTTACAGG7UVCTGGAT 

TTAAAGTCCAATAACATTCGCACAATTGAGGAAATCATCAGTTTCCAGCATTTAAAACGACT 

GACTTGTTTAAAATTATGGCATAACAAAATTGTTACTATTCCTCCCTCTATTACCCATGTCA 

AAAACTTGGAGTCACTTTATTTCTCTAACAACAAGCTCGAATCCTTACCAGTGGCAGTATTT 

AG T T T AC AGT^AAC T GAG AT G C T T AGAT G T GAG C T AC AACT^AC AT T T C AAT GAT T C C AAT AGA 

AATAGGATTGCTTCAGAACCTGCAGCATTTGCATATCACTGGGAACAAAGTGGACATTCTGC 

CAAAACAATTGTTTAAATGCATAAAGTTGAGGACTTTGAATCTGGGACAGAACTGCATCACC 

TCACTCCCAGAGAAAGTTGGTCAGCTCTCCCAGCTCACTCAGCTGGAGCTGAAGGGGAACTG 

CTTGGACCGCCTGCCAGCCCAGCTGGGCCAGTGTCGGATGCTCAAGAAAAGCGGGCTTGTTG 

TGGAAGATCACCTTTTTGATACCCTGCCACTCGAAGTCATVAGAGGCATTGAATCAAGACATA 

AATATTCCCTTTGCAAATGGGATT TAA ACTAAGATAATATATGCACAGTGATGTGCAGGAAC 

AACTTCCTAGATTGCAAGTGCTCACGTACAAGTTATTACAAGATAATGCATTTTAGGAGTAG 

AT AC AT C T T T TAAAAT AAAACAGAGAGGAT GCAT AGAAGGC T GAT AGAAGACAT AAC TGAAT 

GTTCAATGTTTGTAGGGTTTTAAGTCATTCATTTCCAAATCATTTTTTTTTTTCTTTTGGGG 

AAAGGGAAGGAAAAATTATAATCACTAATCTTGGTTCTTTTTAAATTGTTTGTAACTTGGAT 

GCTGCCGCTACTGAATGTTTACA7UVTTGCTTGCCTGCTAAAGTAAATGATTAAATTGACATT 

T T C T T AC T AAAAAAi\AAAAAAAAAA 
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FIGURE 68 

MAYMLKKLLISYISIICVYGFICLYTLFWLFRIPLKEYSFEKVREESSFSDIPDVKNDFAFL 

LHMVDQYDQLYSKRFGVFLSEVSENKLREISLNHEWTFEKLRQHISRNAQDKQELHLFMLSG. 

VPDAVFDLTDLDVLKLELIPEAKIPAKISQMTNLQELHLCHCPAKVEQTAFSFLRDHLRCLH 

VKFTDVA£IPAWVYLLKNLRELYLIGNLNSENNKMIGLESLRELRHLKILHVKSNLTICy^ 

ITDVAPHLTKLVIHNDGTKLLVLNSLKKMMWT^LELQNCELERIPPIAIFSLSNI.^^ 

NNIRTIEEIISFQHLKRLTCLKLWHNKIVTIPPSITHVKNLESLYFSNNKLESLPVAVFSLd 
KLRCLDVS YNNI SMI P IE I GLLQNLQHLHI TGNKVDI LPKQLFKC IKLRTLNLGQNC I TSLP 
EKVGQLSQLTQLELKGNCLDRLPAQLGQCRMLKKSGLWEDHLFDTLPLEVKEALNQDINIP 
FANG I 



Signal sequence: amino acids 1-2 0 



N-glycosylation site: amino acids 241-245, 248-252, 383-387 



cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 326-330 

Casein kinase II phosphorylation site: amino acids 48-52, 
133-137, 226-230, 315-319, 432-436, 444-448 

Tyrosine kinase phosphorylation site: amino acids 34 9-355, 
375-381 

N-myristoylation site: amino acids 78-84, 124-130, 212-218, 
392-398 
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' •:l \s:5 {subclass 



71/133 

FIGURE 69 

CCCACGCGTCCGGCCTTCTCTCTGGACTTTGCATTTCCATTCCTTTTCATTGACAAACTGAC 

TTTTTTTATTTCTTTTTTTCCATCTCTGGGCCAGCTTGGGATCCTAGGCCGCCCTGGGAAGA,. 

CATTTGTGTTTTACACACATAAGGATCTGTGTTTGGGGTTTCTTCTTCCTCCCCTG^^AT TG ^ 

GCATTGCTTAGTGGTTGTGTGGGGAGGGAGACCACGTGGGCTCAGTGCTTGCTTGCACTTAT 

CTGCCTAGGTACATCGAAGTCTTTTGACCTCCATACAGTGATTATGCCTGTCATGGCT(SGTG 

GTATCCTGGCGGCCTTGCTCCTGCTGATAGTTGTCGTGCTCTGTCTTTACTTCAAAATACAC 

AACGCGCTAAAAGCTGCAAAGGAACCTGAAGCTGTGGCTGT7WUU\ATCACAACdCA^ 

GGTGTGGTGGGCCAAGAACAGCCAGGCCAAAACCATTGCCACGGAGTCTTGTCCTGCCjGTGG 

agtgctgtgt^ggatatagaatgtgtgccagttttgattccctgccaccttgctgttgcgac 
ataaatgagggcctctgagttaggaaaggctcccttctcaaagcagagccctgaagacttca 
atgatgtcaatgaggccacctgtttgtgatgtgcaggcacagaagaaaggcacagctcccca 
tcagtttcatggaaaataactcagtgcctgctgggaaccagctgctggagatccctacagag 
agcttccactgggggcaacccttccaggt^ggagttggggagagagaaccctcactgtgggg 
aatgctgataaaccagtcacacagctgctctattctcacacatuvtctaccccttgcgtggct 
ggaactgacgtttccctggaggtgtccagaaagctgatgtaacacagagcctataaaagctg 
tcggtccttaaggctgcccagcgccttgccaaaatggagcttgtaagaaggctcatgccatt 
gaccctcttaattctctcctgtttggcggagctgac7uvtggcggaggctgaaggcaatgcaa 
gctgcacagtcagtctagggggtgccaatatggcagagacccacaaagccatgatcctgcaa 
ctcaatcccagtgagaactgcacctggacaatagaaagaccagaaaacaaaagcatcagaat 
tatcttttcctatgtccagcttgatccagatggaagctgtgaaagtgaaaacattaaagtct 
ttgacggaacctccagcaatgggcctctgctagggcaagtctgcagtaaaaacgactatgtt 
cctgtatttgaatcatcatccagtacattgacgtttcaaatagttactgactcagctyvgaat 
tc7y\agaactgtctttgtcttctactacttcttctctcct7\acatctctattccaaactgtg 
gcggttacctggataccttggaaggatccttcaccagccccaattacccaaagccgcatcct 
gag ctggcttattgtgtgtgg c ac at ac aag t g g agtvt^gat t ac aagat aaaac t aaac t t 
caaagagattttcctagaaatagacaaacagtgcaaatttgattttcttgccatctatgatg 
gcccctccaccaactctggcctgattggacaagtctgtggccgtgtgactcccaccttcgaa 

TCGTCATCAAACTCTCTGACTGTCGTGTTGTCTACAGATTATGCCAATTCTTACCGGGGATT 
TTCTGCTTCCTACACCTCAATTTATGCAGAAAACATCAACACTACATCTTTAACTTGCTCTT 
CTGACAGGATGAGAGTTATTATAAGCAAATCCTACCTAGAGGCTTTTAACTCTAATGGGAAT 
AACTTGCAACTAAAAGACCCAACTTGCAGACCAAAATTATCAAATGTTGTGGAATTTTCTGT 
CCCTCTTAATGGATGTGGTACAATCAGAAAGGTAGAAGATCAGTCAATTACTTACACCAATA 
TAATCACCTTTTCTGCATCCTCAACTTCTGAAGTGATCACCCGTCAGAAACAACTCCAGATT 
ATTGTGTVAGTGTGAAATGGGACATAATTCTACAGTGGAGATAATATACATAACAGAAGATGA 
TGTAATACAAAGTCAAAATGCACTGGGCAAATATAACACCAGCATGGCTCTTTTTGAATCCA 
ATTCATTTGAAAAGACTATACTTGAATCACCATATTATGTGGATTTGAACCAAACTCTTTTT 
GTTCAAGTTAGTCTGCACACCTCAGATCCAAATTTGGTGGTGTTTCTTGATACCTGTAGAGC 
CTCTCCCACCTCTGACTTTGCATCTCC7\ACCTACGACCTAATCAAGAGTGGATGTAGTCGAG 
ATGAAACTTGTAAGGTGTATCCCTTATTTGGACACTATGGGAGATTCCAGTTTAATGCCTTT 
AAATTCTTGAGAAGTATGAGCTCTGTGTATCTGCAGTGTAAAGTTTTGATATGTGATAGCAG 
TGACCACCAGTCTCGCTGCAATCAAGGTTGTGTCTCCAGAAGCAAACGAGACATTTCTTCAT 
ATAAATGGAAAACAGATTCCATCATAGGACCCATTCGTCTGAAAAGGGATCGAAGTGCAAGT 
GGCAATTCAGGATTTCAGCATGA7\ACACATGCGGAAGA7VACTCCA7VACCAGCCTTTCAACAG 
TGTGCATCTGTTTTCCTTCATGGTTCTAGCTCTGAATGTGGTGACTGTAGCGACAATCACAG 
TGAGGCATTTTGTAAATCAACGGGCAGACTACAAATACCAGAAGCTGCAGAACTAT TAA CTA 
ACAGGTCCAACCCTAAGTGAGACATGTTTCTCCAGGATGCCAAAGGAAATGCTACCTCGTGG 
C T ACAC AT AT TAT GAAT AAAT GAGGAAGGGC C T GAAAG T GACACACAGG C C T GC AT G T AAAA 
AAA 
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FIGURE 70 

MELVRRLMPLTLLILSCLAELTMAEAEGNASCTVSLGGANMAETHKAMILQLNPSENCTW 

ERPENKSIRIIFSYVQLDPDGSCESENIKVFDGTSSNGPLLGQVCSKNDYVPVFESSSS'LLT 

FQIVTDSARIQRTVFVFYYFFSPNISIPNCGGYLDTLEGSFTSPNYPKPHPELAYCWH'IQV' 

EKDYKIKLNFKEIFLEIDKQCKFDFLAIYDGPSTNSGLIGQVCGRVTPTFESSSNSLTWLS 

TDYANSYRGFSASYTSIYAENINTTSLTCSSDRMRVIISKSYLEAFNSNGNNLQLKDPTCRP 

KLSNWEFSVPLNGCGTIRKVEDQSITYTNIITFSASSTSEVITRQKQLQIIVKCEMGH^ 

VEIIYITEDDVIQSQNALGKYNTSMALFESNSFEKTILESPYYVDLNQTLFVQVSLHTSDPN 

LWFLDTCRASPTSDFASPTYDLIKSGCSRDETCPCVYPLFGHYGRFQFNAFKFLRSMSSVYL 

QCKVLICDSSDHQSRCNQGCVSRSKRDISSYKWKTDSIIGPIRLKRDRSASGNSGFQHETHA 

EE T PNQP FNS VHL FS FMVLALNWTVAT I TVRH FVNQRADYKYQKLQNY 

Signal sequence: amino acids 1-24 

Transmembrane domain: amino acids 571-58 6 

N-glycosylation site: amino acids 29-33, 57-61, 67-71, 
148-152, 271-275, 370-374, 394-398, 419-423 

Casein kinase II phosphorylation site: amino acids 22-2 6, 
108-112, 289-293, 348-352, 371-375, 379-383, 408-412, 463-467, 
520-524, 556-560 

Tyrosine kinase phosphorylation site: amino acids 172-180, 
407-415, 407-416, 519-528 

N-myristoylation site: amino acids 28-34, 38-44, 83-89, 
95-101, 104-110, 226-232 



Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 7-18 
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FIGURE 71 

GACGGAAGAACAGCGCTCCCGAGGCCGCGGGAGCCTGCAGAGAGGACAGCCGGCCTGCGCCG 
GGAC ATG CGGCCCCAGGAGCTCCCCAGGCTCGCGTTCCCGTTGCTGCTGTTGCTGTTGCTGC 

tgctgccgccgccgccgtgccctgcccacagcgccacgcgcttcgaccccacctgggagtcgX 
ctggacgcccgccagctgcccgcgtggtttgaccaggccaagttcggcatcttgatgcactg 

GGGAGTGTTTTCCGTGCCCAGCTTCGGTAGCGAGTGGTTCTGGTGGTATTGGQT^AAAGGAA^ 

AGATACCGAAGTATGTGGAATTTATGAAAGATAATTACCCTCCTAGTTTCAAATATGAAGAT 

T T T GGAC GAG TAT T T ACAGC AAAAT T T T T T7VAT GC CAAC GAG T GGGCAGAT AT T T T;T.C AGGG* ' ' 

CTCTGGTGCCAAATACATTGTCTTAACTTCCAAACATCATGAAGGCTTTACCTTGTGGGGGT 

CAGT^TATTCGTGGAACTGGAATGCCATAGATGAGGGGCCCAAGAGGGACATTGTCAAGGAA 

CTTGAGGTAGCCATTAGGAACAGAACTGACCTGCGTTTTGGACTGTACTATTCCCTTTTTGA 

ATGGTTTCATCCGCTCTTCCTTGAGGATGT^TCCAGTTCATTCCATAAGCGGCAATTTCCAG 

TTTCTAAGACATTGCCAGAGCTCTATGAGTTAGTGAAC7UVCTATCAGCCTGAGGTTCTGTGG 

TCGGATGGTGACGGAGGAGCACCGGATCAATACTGGAACAGCACAGGCTTCTTGGCCTGGTT 

ATATTUVTGAAAGCCCAGTTCGGGGCACAGTAGTCACCAATGATCGTTGGGGAGCTGGTAGCA 

TCTGTAAGCATGGTGGCTTCTATACCTGCAGTGATCGTTATT^CCCAGGACATCTTTTGCCA 

CATAAATGGGAAAACTGCATGACAATAGACAAACTGTCCTGGGGCTATAGGAGGGAAGCTGG 

AATCTCTGACTATCTTACAATTGAAGAATTGGTGAAGCAACTTGTAGAGACAGTTTCATGTG 

GAGGTVAATCTTTTGATGAATATTGGGCCCACACTAGATGGCACCATTTCTGTAGTTTTTGAG 

GAGCGACTGAGGCAAGTGGGGTCCTGGCTAAAAGTCTyVTGGAGAAGCTATTTATGAAACCTA 

TACCTGGCGATCCCAG7\ATGACACTGTCACCCCAGATGTGTGGTACACATCC7\AGCCTAAAG 

AAAAATTAGTCTATGCCATTTTTCTTA/iATGGCCCACATCAGGACAGCTGTTCCTTGGCCAT 

CCCAAAGCTATTCTGGGGGCAACAGAGGTGAAACTACTGGGCCATGGACAGCCACTTAACTG 

GAT T T C T T T GGAG CAAAAT G G CAT T AT GG T AGAAC T GC CACAGC T AAC CAT T CAT CAGAT GC 

CGTGT7\AATGGGGCTGGGCTCTAGCCCTAACTAATGTGATCTAAAGTGCAGCAGAGTGGCTG 

AT GC T GCAAG T TAT G T C TAAGGC T AGGAAC TAT CAGG T G T C T ATAAT TGT AGCACAT GGAGA 

AAGCAATGTAAACTGGATAAGAAAATTATTTGGCAGTTCAGCCCTTTCCCTTTTTCCCACTA 

AATTTTTCTTAAATTACCCATGTAACCATTTTAACTCTCCAGTGCACTTTGCCATTAAAGTC 

TCTTCACATTGATTTGTTTCCATGTGTGACTCAGAGGTGAGAATTTTTTCACATTATAGTAG 

CAAGGAATTGGTGGTATTATGGACCGAACTGAAAATTTTATGTTGAAGCCATATCCCCCATG 

AT TAT AT AG T TAT G CAT CAC T T AAT AT GGGGAT AT T T T C T G G GA7\AT GC AT T GC TAG T CAAT 

TTTTTTTTGTGCCAACATCATAGAGTGTATTTACAAAATCCTAGATGGCATAGCCTACTACA 

CACCTAATGTGTATGGTATAGACTGTTGCTCCTAGGCTACAGACATATACAGCATGTTACTG 

AAT AC T G T AGGC AAT AG T AAC AG T GG T AT T T G TAT AT C GAAAC AT AT GGTU^AC AT AG AGTVAG 

GTACAGTAAAAATACTGTAAAATAAATGGTGCACCTGTATAGGGCACTTACCACGAATGGAG 

CTTACAGGACTGGAAGTTGCTCTGGGTGAGTCAGTGAGTGAATGTGAAGGCCTAGGACATTA 

T TGAACACTGCCAGACGT TATAAATACTGTATGCT TAGGC TACACTACAT T TATAAAAAAAA 

GTTTTTCTTTCTTCAATTATAAATTAACATAAGTGTACTGTAACTTTACAAACGTTTTAATT 

TTTAAAACCTTTTTGGCTCTTTTGTAATAACACTTAGCTTAAAACATAAACTCATTGTGCTUV 

ATGTAA 
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FIGURE 72 



MRPQELPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWESLDARQLPAWFDQAKFGIFIHWG 

VFSVPSFGSEWFWWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPLFTAKFFNANQWADIFQAS 

GAKYIVLTSKHHEGFTLWGSEYSWNWNAIDEGPKRDIVKELEVAIRNRTDLRFGLYYSLFEW 

FHPLFLEDESSSFHKRQFPVSKTLPELYELVNNYQPEVLWSDGDGGAPDQYWNSJ'GFLAWLY 

NESPVRGTVVTNDRWGAGSICKHGGFYTCSDRYNPGHLLPHKWENCMTIDKLSWGYRREAQI, 

SDYLTIEELVKQLVETVSCGGNLLMNIGPTLDGTISWFEERLRQVGSWLKVNGEAIYETYT . 

WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTSGQLFLGHPKAILGATEVKLLGHGQPLNWI 

SLEQNGIMVELPQLTIHQMPCKWGWALALTNVI 



Signal sequence: amino acids 1-2 8 



N-glycosylation site: amino acids 171-175, 239-243, 377-381 



Casein kinase II phosphorylation site: amino acids 32-36, 
182-186, 209-213, 227-231, 276-280, 315-319," 375-375 

Tyrosine kinase phosphorylation site: amino acids 3 61-3 69, 
389-397 

N-myristoylation site: amino acids 143-149, 178-184, 255-261, 
272-278, 428-434 



Leucine zipper pattern: amino acids 410-432 



Alpha-L-fucosidase putative active site: amino acids 2 83-2 95 
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FIGURE 73 

AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGT 

TCCAGAACTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATC 

TGAGGTGTTTCCCTGGCTCTGTUVGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGT.GTTG 

- .11 t 

CTTCTCACTTCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCT-*' 

TTCCATCCAGGTGTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGC 

AGCTG7\ATTTCACAGAAGCT7\AGGAGGCCTGTAGGCTGCTGGGACTAAGTTTG.GCCGGCAA(5 

GACCAAGTTGAAACAGCCTTGA7UVGCTAGCTTTGAAACTTGCAGCTATGGCTGG(3TTGGAGA 

TGGATTCGTGGTCATCTCTAGGATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTG 

TCCTGATTTGGAAGGTTCCAGTGAGCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGAT 

ACTTGGACTAACTCGTGCATTCCAGT^AATTATCACCACCTVAAGATCCCATATTCAACACTCA 

AACTGCAACACAAACAACAGAATTTATTGTCAGTGACAGTACCTACTCGGTGGCATCCCCTT 

ACTCTACAATACCTGCCCCTACTACTACTCCTCCTGCTCCAGCTTCCACTTCTATTCCACGG 

AGAAAA7VAATTGATTTGTGTCACAG7VAGTTTTTATGGAAACTAGCACCATGTCTACAGAAAC 

TGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGAAGCTGCTGGGTTTGGAGGTGTCC 

CCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTGCAGCTGGTCTTGGATTTTGC 

TATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAATCAGCAGAAGGAAATGAT 

CGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAATGAGGAATCAAAGA 

AAACTGATAAA7UVCCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGCGATGCCTGGAA 

GCTGAAGTT TAGA TGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTTCATGCTCC 

TTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCATy^GAACCAAAGAAGAAAGTCCACCCTT 

GGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGTGCACCTWVGAGTVATGC 

CCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCC 

TTTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTTGC7WVGTGCAA 

GGACCTAA7\ACATCTCATCAGTATCCAGTGGT7iAA7UVGGCCTCCTGGCTGTCTGAGGCTAGG 

TGGGTTGAAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGAC 

CCTTTCTTCAGCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTA 

AGAGCAAAAGAATGGCAGA7UUVGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAG 

ACCT7UVTCTCTGTAAAGCTAA7\ATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACT 

G T C AG GAG G GAG T G T AAAC AC AG AC AG G G T C AAAG TGTTTTCTCT GAAC AC AT T GAG T T G GA 

ATCACTGTTTAGAACACACACACTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCT 

AG GAAAT AT AC T T T T AC AAG T AAC AAAAAT AAAAAC T C T T AT AAAT T T C TAT T T T TAT C T G A 

G T T AC AGAAAT GAT T AC T AAGGAAG AT T AC T C AG T AAT T T G T T T AAAAAG T AAT7VAAAT T C A 

AC AAAC AT T T G C T G AAT AG C T AC TAT AT G T C AAG T G C T G T G C AAG G TAT T AC AC T C T G T AAT 

T G7VAT AT TAT T CC T CAAAAAAT T GC AC AT AGT AGAACGC T AT C T GGGAAGC T AT T T T T T T C A 

GTTTTGATATTTCTAGCTTATCTACTTCCAAACTAATTTTTATTTTTGCTGAGACTAATCTT 

AT T CAT T T T C T C T AAT AT G G C AAC CAT TAT AAC C T T AAT T T AT TAT T AAC AT AC C T AAG AAG 

T AC AT T G T TAG C T C TAT AT AC C AAAG C AC AT T T T AAAAG T G C CAT T AAC AAAT G TAT C AC T A 

GCCCTCCTTTTTC C AAC AAG AAG G G AC T GAG AG AT G C AG AAAT AT T T G T GAG A7\AAAAT T AA 

AGC AT T T AGAAAAC T T 
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FIGURE 74 

MARCFSLVLLLTSIWTTRLLVQGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAKEACR 
LLGLSLAGKDQVETALKASFETCSYGWVGDGFWISRISPNPKCGKNGVGVLIWKVPVSRQF 
AAYCYNSSDTWTNSCIPEIITTKDPIFNTQTATQTTEFIVSDSTYSVASPYSTIPAPTT^ 
APAS T S I PRRKKL I CVTEVFME T S TMS TE TE P FVENKAAFKNEAAGFGGVPTAKLVLALL FF 
GAAAGLGFCYVKRYVKAFPFTNKNQQKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSP 
SKTTVRCLEAEV "'A^.. • -y 

Signal sequence: amino acids 1-16 

Transmembrane domain: amino acids 235-254 

N-glycosylation site: amino acids 53-57, 130-134, 289-293 

Casein kinase II phosphorylation site: amino acids 145-149, 
214-218 

Tyrosine kinase phosphorylation site: amino acids 79-88 



N-myristoylation site: amino acids 23-29, 65-71, 234-240, 
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FIGURE 75 

AG ATG GCGGTCTTGGCACCTCTAATTGCTCTCGTGTATTCGGTGCCGCGACTTTCACGATGG 

CTCGCCCAACCTTACTACCTTCTGTCGGCCCTGCTCTCTGCTGCCTTCCTACTCGTGAGGAA 

ACTGCCGCCGCTCTGCCACGGTCTGCCCACCCAACGCGAAGACGGTAACCCGTGTGACTT-TG 

ACTGGAGAGAAGTGGAGATCCTGATGTTTCTCAGTGCCATTGTGATGATGAAGAACCSGCAGA 

T C CAT C AC T G T GGAGCAAC AT AT AGG C AACAT T T T CAT G T T TAG T AAAG T GGC CAACACAAT 

\ . 

TCTTTTCTTCCGCTTGGATATTCGCATGGGCCTACTTTACATCACACTCTGCATAGTGTTCC 
T GAT G AC G T G C AAAC C C C C C C TAT AT AT G G G C C C T GAG TAT AT C AAG TAG T T C AAT GAT AAA 
ACCATTGATGAGGAACTAGAACGGGACAAGAGGGTCACTTGGATTGTGGAGTTCTTTGCCAA 
TTGGTCTAATGACTGCCAATCATTTGCCCCTATCTATGCTGACCTCTCCCTTAAATACAACT 
GTACAGGGCTAAATTTTGGGAAGGTGGATGTTGGACGCTATACTGATGTTAGTACGCGGTAC 
AAAGTGAGCACATCACCCCTCACCAAGCAACTCCCTACCCTGATCCTGTTCCAAGGTGGCAA 
GGAGGCAATGCGGCGGCCACAGATTGACAAGAAAGGACGGGCTGTCTCATGGACCTTCTCTG 
AGGAGAATGTGATCCGAGAATTTAACTTAAATGAGCTATACCAGCGGGCCT^AGAAACTATCA 
AAGGCTGGAGACAATATCCCTGAGGAGCAGCCTGTGGCTTCAACCCCCACCACAGTGTCAGA 
TGGGGAAAACAAGAAGGATAAATAAGATCCTCACTTTGGCAGTGCTTCCTCTCCTGTCAATT 
CCAGGCTCTTTCCATAACCACAAGCCTGAGGCTGCAGCCTTTNATTNATGTTTTCCCTTTGG 
CTGNGACTGGNTGGGGCAGCATGCAGCTTCTGATTTT7\AAGAGGCATCTAGGGAATTGTCAG 
GCACCCTACAGGAAGGCCTGCCATGCTGTGGCCAACTGTTTCACTGGAGCAAGAAAGAGATC 
TCATAGGACGGAGGGGG7VAATGGTTTCCCTCCAAGCTTGGGTCAGTGTGTTAACTGCTTATC 
AGCTATTCAGACATCTCCATGGTTTCTCCATGAAACTCTGTGGTTTCATCATTCCTTCTTAG 
TTGACCTGCACAGCTTGGTTAGACCTAGATTTAACCCTAAGGTAAGATGCTGGGGTATAG7UV 
CGCTAAGAATTTTCCCCCAAGGACTCTTGCTTCCTTAAGCCCTTCTGGCTTCGTTTATGGTC 
TTCATTAAAAGTATAAGCCTAACTTTGTCGCTAGTCCTAAGGAGAAACCTTTAACCACAAAG 
TTTTTATCATTGAAGACAATATTGAACAACCCCCTATTTTGTGGGGATTGAGAAGGGGTGT^ 
TAGAGGCTTGAGACTTTCCTTTGTGTGGTAGGACTTGGAGGAGAAATCCCCTGGACTTTCAC 
TAACCCTCTGACATACTCCCCACACCCAGTTGATGGCTTTCCGTAATAAAAAGATTGGGATT 
TCCTTTTG 
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FIGURE 76 

MAVLAPLIALVYSVPRLSRWLAQPYYLLSALLSAAFLLVRKLPPLCHGLPTQREDGNPCDFD 
WREVEILMFLSAIVMMKNRRSITVEQHIGNIFMFSKVANTILFFRLDIRMGLLYITLCIVFL 
MTCKPPLYMGPEYIKYFNDKTIDEELERDKRVTWIVEFFANWSNDCQSFAPIYADLSLKYl^TC 
TGLNFGKVDVGRYTDVSTRYKVSTSPLTKQLPTLILFQGGKEAMRRPQIDKKGRAVS'l^TFSE 
ENVIREFNLNELYQRAKKLSKAGDNIPEEQPVASTPTTVSDGENKKDK. r,,.;- 

Signal sequence: amino acids 1-48 ^ ..' 

Transmembrane domain: amino acids 111-12 5 

N-glycosylation site: amino acids 165-169, 185-189 

gAMP^ and cGEMP-dependent protein kinase phosphorylation site: 

amino acids 154-158, 265-269 

Casein kinase II phosphorylation site: amino acids 51-55, 
145-149, 245-249, 286-290, 288-292 

N-myristoylation site: amino acids 188-194, 225-231 



Myb DNA-binding domain repeat signature 1: amino acids 
244-253 



FIGURE 77 
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ggacagctcgcggcccccgagagctctagccgtcgaggagctgcctggggacgtttgccctg 

gggccccagcctggcccgggtcaccctggcatgaggag atg ggcctgttgctcctggtccca 

ttgctcctgctgcccggctcctacggactgcccttctacaacggcttctactactccaacag"'-' 

cgccaacgaccagaacctaggcaacggtcatggcaaagacctccttaatggagtgaXgctgg 

tggtggagacacccgaggagaccctgttcacctaccaaggggccagtgtgatcctid'ccctgc 

cgctaccgctacgagccggccctggtctccccgcggcgtgtgcgtgtcaaatggt'ggaagct 

gtcggagaacggggccccagagaaggacgtgctggtggccatcgggctgaggcaccggtgct 

ttggggactaccaaggccgcgtgcacctgcggcaggac7uuvgagcatgacgtctcgctggag 

atccaggatctgcggctggaggactatgggcgttaccgctgtgaggtcattgacgggctgga 

ggatgaaagcggtctggtggagctggagctgcggggtgtggtctttccttaccagtccccca 

acgggcgctaccagttcaacttccacgagggccagcaggtctgtgcagagcaggctgcggtg 

gtggcctcctttgagcagctcttccgggcctgggaggagggcctggactggtgc7\acgcggg 

ctggctgcaggatgctacggtgcagtaccccatcatgttgccccggcagccctgcggtggcc 

caggcctggcacctggcgtgcgaagctacggcccccgccaccgccgcctgcaccgctatgat 

gtattctgcttcgctactgccctcaaggggcgggtgtactacctggagcaccctgagaagct 

gacgctgacagaggcaagggaggcctgccaggaagatgatgccacgatcgccaaggtgggac 

agctctttgccgcctggaagttccatggcctggaccgctgcgacgctggctggctggcagat 

ggcagcgtccgctaccctgtggttcacccgcatcctaactgtgggcccccagagcctggggt 

ccg7ia.gctttggcttccccgacccgcagagccgcttgtacggtgtttactgctaccgccagc 

ac tag gacctggggccctcccctgccgcattccctcactggctgtgtatttattgagtggtt 

cgttttcccttgtgggttggagccattttaactgtttttatacttctctyatttaaattttct 

TT7\AACATTTTTTTACTATTTTTTGTAAAGCAAACAGAACCCAATGCCTCCCTTTGCTCCTG 
GATGCCCCACTCCAGGAATCATGCTTGCTCCCCTGGGCCATTTGCGGTTTTGTGGGCTTCTG 
GAGGGTTCCCCGCCATCCAGGCTGGTCTCCCTCCCTTAAGGAGGTTGGTGCCCAGAGTGGGC 
GGTGGCCTGTCTAGAATGCCGCCGGGAGTCCGGGCATGGTGGGCACAGTTCTCCCTGCCCCT 
CAGCCTGGGGGAAGTyVGAGGGCCTCGGGGGCCTCCGGAGCTGGGCTTTGGGCCTCTCCTGCC 
CACCTCTACTTCTCTGTGAAGCCGCTGACCCCAGTCTGCCCACTGAGGGGCTAGGGCTGGAA 
GCCAGTTCTAGGCTTCCAGGCGAAATCTGAGGGAAGG7VAGAAACTCCCCTCCCCGTTCCCCT 
TCCCCTCTCGGTTCC7\AAGAATCTGTTTTGTTGTCATTTGTTTCTCCTGTTTCCCTGTGTGG 
GGAGGGGCCCTCAGGTGTGTGTACTTTGGACAATAAATGGTGCTATGACTGCCTTCCGCCAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATVAAAAAAAAAAAAAAAAAT^^ 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa;^^ 

A 
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FIGURE 78 

MGLLLLVPLLLLPGSYGLPFYNGFYYSNSANDQNLGNGHGKDLLNGVKLWETPEETLFTYQ 

GASVILPCRYRYEPALVSPRRVRVKWWKLSENGAPEKDVLVAIGLRHRSFGDYQGRVHLRQD 

KEHDVSLEIQDLRLEDYGRYRCEVIDGLEDESGLVELELRGWFPYQSPNGRYQFNFHEGQQ 

VCAEQAAWASFEQLFRAWEEGLDWCNAGWLQDATVQYPIMLPRQPCGGPGLAPGVR^Y^ 

HRRLHRYDVFCFATALKGRVYYLEHPEKLTLTEAREACQEDDATIAKVGQLFTUVWK^ 

CDAGWLADGSVRYPWHPHPNCGPPEPGVRSFGFPDPQSRLYGVYCYRQH 

Signal sequence: amino acids 1-17 

Casein kinase II phosphorylation site: amino acids 2 9-33, 
53-57, 111-115, 278-282 

Tyrosine kinase phosphorylation site: amino acids 137-14 5 



N-myristoylation site: amino acids 36-42, 184-190, 208-214, 
237-243, 2 97-303, 3 07-313 
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FIGURE 79 

GGAGAGCGGAGCGAAGCTGGATAACAGGGGACCG ATG ATGTGGCGACCATCAGTTCTGCTGC 
TTCTGTTGCTACTGAGGCACGGGGCCCAGGGGAAGCCATCCCCAGACGCAGGCCCTCATGGC 
CAGGGGAGGGTGCACCAGGCGGCCCCCCTGAGCGACGCTCCCCATGATGACGCCCACGGGAA 

CTTCCAGTACGACCATGAGGCTTTCCTGGGACGGGAAGTGGCCAAGGAATTCGACCAACTGA , X 
CCCCAGAGGAAAGCCAGGCCCGTCTGGGGCGGATCGTGGACCGCATGGACCGCGGGGGGGAC 

GGCGACGGCTGGGTGTCGCTGGCCGAGCTTCGCGCGTGGATCGCGCACACGCAG(3kGCGGCA , 

J 

CATACGGGACTCGGTGAGCGCGGCCTGGGACACGTACGACACGGACCGCGACGGGGGTGTGG ^jv 

GTTGGGAGGAGCTGCGC7\ACGCCACCTATGGCCACTACGCGCCCGGTGAAGAATTTCATGAC 

GTGGAGGATGCAGAGACCTACAAAAAGATGCTGGCTCGGGACGAGCGGCGTTTCCGGGTGGC 

CGACCAGGATGGGGACTCGATGGCCACTCGAGAGGAGCTGACAGCCTTCCTGCACCCCGAGG 

AGTTCCCTCACATGCGGGACATCGTGATTGCTGAAACCCTGGAGGACCTGGACAGAAACAAA 

GATGGCTATGTCCAGGTGGAGGAGTACATCGCGGATCTGTACTCAGCCGAGCCTGGGGAGGA 

GGAGCCGGCGTGGGTGCAGACGGAGAGGCAGCAGTTCCGGGACTTCCGGGATCTGAACAAGG 

ATGGGCACCTGGATGGGAGTGAGGTGGGCCACTGGGTGCTGCCCCCTGCCCAGGACCAGCCC 

CTGGTGGAAGCCAACCACCTGCTGCACGAGAGCGACACGGACAAGGATGGGCGGCTGAGCAA 

AGCGGAAATCCTGGGTAATTGGAACATGTTTGTGGGCAGTCAGGCCACCAACTATGGCGAGG 

ACCTGACCCGGCACCACGATGAGCTGTGAGCACCGCGCACCTGCCACAGCCTCAGAGGCCCG 

CACAATGACCGGAGGAGGGGCCGCTGTGGTCTGGCCCCCTCCCTGTCCAGGCCCCGCAGGAG 

GCAGATGCAGTCCCAGGCATCCTCCTGCCCCTGGGCTCTCAGGGACCCCCTGGGTCGGCTTC 

TGTCCCTGTCACACCCCCAACCCCAGGGAGGGGCTGTCATAGTCCCAGAGGATAAGCAATAC 

CTATTTCTGACTGAGTCTCCCAGCCCAGACCCAGGGACCCTTGGCCCCAAGCTCAGCTCTAA 

GAACCGCCCCAACCCCTCCAGCTCCAAATCTGAGCCTCCACCACATAGACTGAAACTCCCCT 

GGCCCCAGCCCTCTCCTGCCTGGCCTGGCCTGGGACACCTCCTCTCTGCCAGGAGGCAATAA 

AAGCCAGCGCCGGGACCTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA7\AAA7V^^ 

AAAAAAAAAAAAAAA 
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FIGURE 80 

MMWRPSVLLLLLLLRHGAQGKPSPDAGPHGQGRVHQAAPLSDAPHDDAHGNFQYDHEAFLGR 
EVAKEFDQLTPEESQTUILGRIVDRMDRAGDGDGWVSLAELRAWIAHTQQRHIRDSVSAAWDT 
YDTDRDGRVGWEELRNATYGHYAPGEEFHDVEDAETYKKMLARDERRFRVADQDGDSMATRE . 
ELTAFLHPEEFPHMRDIVIAETLEDLDRNKDGYVQVEEYIADLYSAEPGEEEPAWVQTERQQ 
FRDFRDLNKDGHLDGSEVGHWVLPPAQDQPLVEANHLLHESDTDKDGRLSKAEIL^GNWNMF^ 
GSQATNYGEDLTRHHDEL V.- 

Signal sequence: amino acids 1-2 0 

N-glycosylation site: amino acids 140-144 

Casein kinase II phosphorylation site: amino acids 72-76, 
98-102, 127-131, 184-188, 208-212, 289-293, 291-295, 298-302 

N-myristoylation site: amino acids 263-269, 311-317 



Endoplasmic reticulum targeting sequence: amino acids 325-330 
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FIGURE 81 

GGGGCCTTGCCTTCCGCACTCGGGCGCAGCCGGGTGGATCTCGAGCAGGTGCGGAGCCCCGG 

GCGGCGGGCGCGGGTGCGAGGGATCCCTGACGCCTCTGTCCCTGTTTCTTTGTCGCTCCCAG 

CCTGTCTGTCGTCGTTTTGGCGCCCCCGCCTCCCCGCGGTGCGGGGTTGCACACCGATeCTG 

GGCTTCGCTCGATTTGCCGCCGAGGCGCCTCCCAGACCTAGAGGGGCGCTGGCCTGGAGCAG 

CGGGTCGTCTGTGTCCTCTCTCCTCTGCGCCGCGCCCGGGGATCCGAAGGGTGCGGGGGTCT 

GAGGAGGTGACGCGCGGGGCCTCCCGCACCCTGGCCTTGCCCGCATTGTCCCTCTpTCCCAG ' / 

GTGTGAGCAGCCTATCAGTCACCATGTCCGCAGCCTGGATCCCGGCTCTCGGCCTeGGTGTG / 

TGTCTGCTGCTGCTGCCGGGGCCCGCGGGCAGCGAGGGAGCCGCTCCCATTGCTATCACATG" * 

TTTTACCAGAGGCTTGGACATCAGGTiAAGAGAAAGCAGATGTCCTCTGCCCAGGGGGCTGCC 

CTCTTGAGGAATTCTCTGTGTATGGGAACATAGTATATGCTTCTGTATCGAGCATATGTGGG 

GCTGCTGTCCACAGGGGAGTAATCAGCAACTCAGGGGGACCTGTACGAGTCTATAGCCTACC 

TGGTCGAGAAAACTATTCCTCAGTAGATGCCAATGGCATCCAGTCTCAAATGCTTTCTAGAT 

GGTCTGCTTCTTT CACAGTAAC TAAAGGCAAAAGTAGTACACAGGAGGCCACAGGACAAGCA 

GTGTCCACAGCACATCCACCAACAGGTAAACGACTAAAGAAAACACCCGAGAAGAAAACTGG 

CAAT AAAGAT T GTAAAGCAGAC AT T GC AT T T C T GAT T GAT GGAAGC T T T AAT AT T GGGCAGC 

GCCGATTTAATTTACAGT^GAATTTTGTTGGAAAAGTGGCTCTAATGTTGGGAATTGGAACA 

GAAGGACCACATGTGGGCCTTGTTCAAGCCAGTGAACATCCCAAAATAGAATTTTACTTGAA 

AAACTTTACATCAGCCAAAGATGTTTTGTTTGCCATAi\AGGAAGTAGGTTTCAGAGGGGGTA 

ATTCCAATACAGGAAAAGCCTTGAAGCATACTGCTCAGAAATTCTTCACGGTAGATGCTGGA 

GTAAGAAAAGGGATCCCCAAAGTGGTGGTGGTATTTATTGATGGTTGGCCTTCTGATGACAT 

CGAGGAAGCAGGCATTGTGGCCAGAGAGTTTGGTGTCAATGTATTTATAGTTTCTGTGGCCA 

AGCCTATCCCTGAAGAACTGGGGATGGTTCAGGATGTCACATTTGTTGACAAGGCTGTCTGT 

CGG7\AT7iATGGCTTCTTCTCTTACCACATGCCCAACTGGTTTGGCACCACAAAATACGTAAA 

GCCTCTGGTACAGAAGCTGTGCACTCATGAACAAATGATGTGCAGCAAGACCTGTTATAACT 

CAGTGAACATTGCCTTTCTAATTGATGGCTCCAGCAGTGTTGGAGATAGCAATTTCCGCCTC 

ATGCTTGAATTTGTTTCCAACATAGCCAAGACTTTTGAAATCTCGGACATTGGTGCCAAGAT 

AG C T GC T G TAG AG T T TAG T TAT GAT CAGC GC AC GGAG T T CAG T T T C AC T GAC T AT AGCAC CA 

AAGAGAATGTCCTAGCTGTCATCAGAAACATCCGCTATATGAGTGGTGGAACAGCTACTGGT 

GATGCCATTTCCTTCACTGTTAGAAATGTGTTTGGCCCTATTyVGGGAGAGCCCCAACAAGAA 

CTTCCTAGTAATTGTCACAGATGGGCAGTCCTATGATGATGTCCAAGGCCCTGCAGCTGCTG 

CACATGATGCAGGAATCACTATCTTCTCTGTTGGTGTGGCTTGGGCACCTCTGGATGACCTG 

AAAGATATGGCTTCTAAACCGAAGGAGTCTCACGCTTTCTTCACAAGAGAGTTCACAGGATT 

AGAACCAATTGTTTCTGATGTCATCAGAGGCATTTGTAGAGATTTCTTAGAATCCCAGCAAT 

AA T G G T AAC AT T T T G AC AAC T G AAAG AAAAAG T AC AAG G G GAT C CAG T G T G T AAAT T G TAT T 

C T CAT AAT AC T GAAAT G C T T TAG CAT AC T AGAAT C AG AT AC AAAAC TAT T AAG TAT G T C AAC 

AGCCATTTAGGCAAATAAGCACTCCTTTAAAGCCGCTGCCTTCTGGTTACAATTTACAGTGT 

AC T T T G T T7VAAAACAC T GC T GAGGC T T CATT^T C ATGGC T C T T AGAAAC T CAGGAAAGAGGA 

GAT7YATGTGGATTAAAACCTTAAGAGTTCTAACCATGCCTACTAAATGTACAGATATGCAAA 

T T CC AT AGC T C AAT AAAAGAATC T GAT AC T T AGACCAAAAAAAAAAA 



A 
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FIGURE 82 



MSAAWIPALGLGVCLLLLPGPAGSEGAAPIAITCFTRGLDIRKEKADVLCPGGCPLEEFSVY 

GNIVYASVSSICGAAVHRGVISNSGGPVRVYSLPGRENYSSVDANGIQSQMLSRWSASFTVT 

KGKSSTQEATGQAVSTAHPPTGKRLKKTPEKKTGNKDCKADIAFLIDGSFNIGQRRFNLQKN 

FVGKVALMLGIGTEGPHVGLVQASEHPKIEFYLKNFTSAKDVLFAIKEVGFRGGNSNXGKAL 

KHTAQKFFTVDAGVRKGIPKVVWFIDGWPSDDIEEAGIVAREFGVWFIVSVAKPkPEELG 

MVQDVTFVDKAVCRNNGFFSYHMPNWFGTTKYVKPLVQKLCTHEQMMCSKTCYNSW 

DGSSSVGDSNFRLMLEFVSNIAKTFEISDIGAKIAAVQFTYDQRTEFSFTDYSTKENVLAVI 

RNIRYMSGGTATGDAISFTVRNVFGPIRESPNKNFLVIVTDGQSYDDVQGPAAAAHDAGITI ' 

FSVGVAWAPLDDLKDMASKPKESHAFFTREFTGLEPIVSDVIRGICRDFLESQQ 

Signal sequence: amino acids 1-24 

N-glycosylation site: amino acids 100-104, 221-225 

Casein kinase II phosphorylation site: amino acids 102-106, 
129-133, 224-228, 316-320, 377-381, 420-424, 425-429, 478-482, 
528-532 

N-myristoylation site: amino acids 10-16, 23-29, 81-87, 
135-141, 158-164, 205-211, 239-245, 240-246, 261-267, 403-409, 
442-448, 443-449 



Amidation site: 



amino acids 145-14.9 
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FIGURE 83 

CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCC 

GGCGGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCG 

GGGCGGCGGCTGCGGGCGCAGAGCGGAG ATG CAGCGGCTTGGGGCCACCCTGCTGTGCCTGC 

TGCTGGCGGCGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTC 

AAGCCCGGCCCGGCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCGGCGA 

GGTTGAGGAACTGATGGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGG^" 

CAGAAGAAGCTGCTGCTAAAGCATCATCAGAAGTGAACCTGGCATUVCTTACCTp^CCAGCTAT 

CACAATGAGACCAACACAGACACGAAGGTTGGTVAATAATACCATCCATGTGCT^CC 

T C ACTVAGAT AAC C AAC AAC GAG AC T G G ACT^yVT GGTCTTTT C AGAGAC AG T T AT C AC AT C T G 

TGGGAGACGAAGAAGGCAGAAGGAGCCACGAGTGCATCATCGACGAGGACTGTGGGC^CCAGC'v 

ATGTACTGCCAGTTTGCCAGCTTCCAGTACACCTGCCAGCCATGCCGGGGCCAGAGGATGCT 

CTGCACCCGGGACAGTGAGTGCTGTGGAGACCAGCTGTGTGTCTGGGGTCACTGCACCAAAA 

TGGCCACCAGGGGCAGCAATGGGACCATCTGTGACAACCAGAGGGACTGCCAGCCGGGGCTG 

TGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGCACACCCCTGCCCGTGGAGGGCGA 

GCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCATCACCTGGGAGCTAGAGCCTGATG 

GAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGCCCCACAGCCACAGCCTG 

GTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGGGAGATCCTGCTGCC 

CAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCGCCAGGAGCTGG 

AGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTGCCGCCGCT 

GCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAATAGAA 

ATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTACA 

TCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGC 

TCCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTT7\AAC 

TGCAGGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAG 

ACAGCCGTTTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACTIATGTGG 

AGTCTCCCTCTGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAA 

CCTGGCAAAAATGCAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTG 

TGCCTTCAGCTGTTGCAGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCC 

AGCAGTGTTGCTCAGCTCCTACCTCTGTGCCAGGGCAGCATTTTCATATCC7\AGATCAATTC 

CCTCTCTCAGCACAGCCTGGGGAGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAG 

GCTCAGAGACTGCAAGCTGCTTGCCCAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCAT 

CTGGTTGTGACTCTAAGCTCAGTGCTCTCTCCACTACCCCACACCAGCCTTGGTGCCACCAA 

AAGTGCTCCCCAAAAGG7VAGGAGAATGGGATTTTTCTTGAGGCATGCACATCTGGAATTAAG 

G T C AAAC T AAT T C T C AC AT C C C T C T AAAAG T AAAC T AC T G T T AG GAAC AG C AG T G T T C T C AC 

AGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGATATTGACACTGTCCCTCTTTGGCAGT 

TGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCATACAGGTTAACCTGCAGAAACA 

GTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGCA7VAA.TCACTTAGCAGCAAC 

TGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGCTGTGTGAAACATGGTT 

GTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATGTTTTCAGGTGTCA 

TGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCACATGATTGTA 

T AAG CAT GCTTTCTTT GAG T T T T7\AAT T AT G T AT7\AAC AT AAG T T G CAT T T AG7WVT C AAG C 

ATTUYAT C AC T T C AAC T GCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 84 

MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMEDTQ 
HKLRSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNNTIHVHREIHKITNNQTG 
QMVFSETVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCQPCRGQRMLCTRDSECCG 
DQLCWGHCTKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHDPftSRL ^ 
LDLITWELEPDGALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDQDGEILLPRE^PDEYEV ' 
GSFMEEVRQELEDLERSLTEEMALGEPAAAAAALLGGEEI 'V ' ' 

Signal sequence: amino acids 1-19 ' ' 

N-glycosylation site: amino acids 96-100, 106-110, 121-125, 
204-208 

Casein kinase II phosphorylation site: amino acids 4 6-50, 
67-71, 98-102, 135-139, 206-210, 312-316, 327-331 

N-myristoylation site: amino acids 202-208, 217-223 



Amidation site: amino acids 140-144 
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FIGURE 8SA 

AAGGAGGCTGGGAGGAAAGAGGTAAGAT^lAGGTTAGAGAACCTACCTCAGATCTCTCTGGGCT 

CAGAAGGACTCTGAAGATAACAATAATTTCAGCCCATCCACTCTCCTTCCCTCCCAAACACA 

CATGTGCATGTACACACACACATACACACACATACACCTTCCTCTCCTTCACTGAAGACTCA. 

CAGTCACTCACTCTGTGAGCAGGTCATAGAAAAGGACACTAAAGCCTTAAGGACAGGCCTGG 

CCATTACCTCTGCAGCTCCTTTGGCTTGTTGAGTCAAAAAACATGGGAGGGGCCAGGGACGG 

TGACTCACACCTGTAATCCCAGCATTTTGGGAGACCGAGGTGAGCAGATCACTTGAGGTCAG 

GAGTTCGAGACCAGCCTGGCCAACATGGAGAAACCCCCATCTCTACTAAA7\ATACAA^^ 

AGCCAGGAGTGGTGGCAGGTGCCTGTAATCCCAGCTACTCAGGTGGCTGAGCCAGGAGAATC 

GCTTGAATCCAGGAGGCGGAGGATGCAGTCAGCTGAGTGCACCGCTGCACTCCAGCCTGGGT 

GACAGAATGAGACTCTGTCTCAAACAAACAT^CACGGGAGGAGGGGTAGATACTGCTTCTCT 

GCAACCTCCTTAACTCTGCATCCTCTTCTTCCAGGGCTGCCCCTGATGGGGCCTGGCAATGA 

CTGAGCAGGCCCAGCCCCAGAGGACAAGGAAGAGAAGGCATATTGAGGAGGGCAAGAAGTGA 

CGCCCGGTGTAGAATGACTGCCCTGGGAGGGTGGTTCCTTGGGCCCTGGCAGGGTTGCTGAC 

CCTTACCCTGCAT^AACACAAAGAGCAGGACTCCAGACTCTCCTTGTGAATGGTCCCCTGCCC 

TGCAGCTCCACC ATGA GGCTTCTCGTGGCCCCACTCTTGCTAGCTTGGGTGGCTGGTGCCAC 

TGCCACTGTGCCCGTGGTACCCTGGCATGTTCCCTGCCCCCCTCAGTGTGCCTGCCAGATCC 

GGCCCTGGTATACGCCCCGCTCGTCCTACCGCGAGGCTACCACTGTGGACTGCAATGACCTA 

TTCCTGACGGCAGTCCCCCCGGCACTCCCCGCAGGCACACAGACCCTGCTCCTGCAGAGCAA 

CAGCATTGTCCGTGTGGACCAGAGTGAGCTGGGCTACCTGGCCAATCTCACAGAGCTGGACC 

TGTCCCAGAACAGCTTTTCGGATGCCCGAGACTGTGATTTCCATGCCCTGCCCCAGCTGCTG 

AGCCTGCACCTAGAGGAGT^ACCAGCTGACCCGGCTGGAGGACCACAGCTTTGCAGGGCTGGC 

CAGCCTACAGGAACTCTATCTCAACCAC7\ACCAGCTCTACCGCATCGCCCCCAGGGCCTTTT 

CTGGCCTCAGCAACTTGCTGCGGCTGCACCTCAACTCC7\ACCTCCTGAGGGCCATTGACAGC 

CGCTGGTTTGAAATGCTGCCCAACTTGGAGATACTCATGATTGGCGGCAACAAGGTAGATGC 

CATCCTGGACATGAACTTCCGGCCCCTGGCCAACCTGCGTAGCCTGGTGCTAGCAGGCATGA 

ACCTGCGGGAGATCTCCGACTATGCCCTGGAGGGGCTGCAAAGCCTGGAGAGCCTCTCCTTC 

TATGACAACCAGCTGGCCCGGGTGCCCAGGCGGGCACTGGAACAGGTGCCCGGGCTCAAGTT 

CCTAGACCTCAACAAGAACCCGCTCCAGCGGGTAGGGCCGGGGGACTTTGCCAACATGCTGC 

ACCTTAAGGAGCTGGGACTGAACAACATGGAGGAGCTGGTCTCCATCGACAAGTTTGCCCTG 

GTGAACCTCCCCGAGCTGACCAAGCTGGACATCACCAATAACCCACGGCTGTCCTTCATCCA 

CCCCCGCGCCTTCCACCACCTGCCCCAGATGGAGACCCTCATGCTCAACAACAACGCTCTCA 

To Figure 85B 
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FIGURE 85B 



From Figure 8 5A 



gtgccttgcaccagcagacggtggagtccctgcccaacctgcaggaggtaggtctccacggc 

aaccccatccgctgtgactgtgtcatccgctgggccaatgccacgggcacccgtgtccgctt 

catcgagccgcaatccaccctgtgtgcggagcctccggacctccagcggctcccggtccgtg 

aggtgcccttccgggagatgacggaccactgtttgcccctcatctccccacgaaScttcccc 

cctvagcctccaggtagccagtggagagagcatggtgctgcattgccgggcactgjgccgaacc 

cgaacccgagatctactgggtcactccagctgggcttcgactgacacctgcccatggaggca' 

ggaggtaccgggtgtaccccgaggggaccctggagctgcggagggtgacagcagaagaggca 

gggctatacacctgtgtggcccagaacctggtgggggctgacactaagacggttagtgtggt 

tgtgggccgtgctctcctccagccaggcagggacgt^ggacaggggctggagctccgggtgc 

aggagacccacccctatcacatcctgctatcttgggtcaccccacccaacacagtgtccacc 

aacctcacctggtccagtgcctcctccctccggggccagggggccacagctctggcccgcct 

gcctcggggaacccacagctactiacattacccgcctccttcaggccacggagtactgggcct 

gcctgcaagtggcctttgctgatgcccacacccagttggcttgtgtatgggccaggaccaaa 

gaggccacttcttgccacagagccttaggggatcgtcctgggctcattgccatcctggctct 

cgctgtccttctcctggcagctgggctagcggcccaccttggcacaggccaacccaggaagg 

gtgtgggtgggaggcggcctctccctccagcctgggctttctggggctggagtgccccttct 

gtccgggttgtgtctgctcccctcgtcctgccctggaatccagggaggaagctgcccagatc 

CTCAGAAGGGGAGACACTGTTGCCACCATTGTCTCAAAATTCTTGAAGCTCAGCCTGTTCTC 

agcagtagagaaatcactaggactactttttaccatvaagagaagcagtctgggccagatgcc 
ctgccaggaaagggacatggacccacgtgcttgaggcctggcagctgggccaagacagatgg 
ggctttgtggccctgggggtgcttctgcagccttgaaaaagttgcccttacctcctagggtc 
acctctgctgccattctgagg7\acatctccaaggaacaggagggactttggctagagcctce 
tgcctccccatcttctctctgcccagaggctcctgggcctggcttggctgtcccctacctgt 
gtccccgggctgcaccccttcctcttctctttctctgtacagtctcagttgcttgctcttgt 

GCCTCCTGGGCAAGGGCTG7\AGGAGGCCACTCCATCTCACCTCGGGGGGCTGCCCTCAATGT 

gggagtgaccccagccagatctgaaggacatttgggagagggatgcccaggaacgcctcatc 
tcagcagcctgggctcggcattccgaagctgactttctataggcaattttgtacctttgtgg 
agaaatgtgtcacctcccccaacccgattcactcttttctcctgttttgtatiaaaatt^aaaa 
taaataataacaatty^aaaaa 
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MRLLVAPLLLAWVAGATATVPWPWHVPCPPQCACQIRPWYTPRSSYREATTVDCNDLFLTA 
VPPALPAGTQTLLLQSNSIVRVDQSELGYLANLTELDLSQNSFSDARDCDFHALPQLLSLHL 
EENQLTRLEDHSFAGLASLQELYLNHNQLYRIAPRAFSGLSNLLRLHLNSNLLRAIDSRW.FE 
MLPNLE I LM I GGNKVDAI LDMNFRPLANLRS LVLAGMNLRE I S DYALE GLQS LE S^LS FYDNQ- 
LARVPRRALEQVPGLKFLDLNKNPLQRVGPGDFANMLHLKELGLNNMEELVSIDKFALVNLP 
ELTKLDITNNPRLSFIHPRAFHHLPQMETLMLNNNALSALHQQTVESLPNLQEVGLHGNPIR 
CDCVIRWANATGTRVRFIEPQSTLCAEPPDLQRLPVREVPFREMTDHCLPLISPRSFBPSLQ 
VASGESMVLHCRALAEPEPEIYWVTPAGLRLTPAHAGRRYRVYPEGTLELRRVTAEEAGLYT 
CVAQNLVGADTKTVSVWGRALLQPGRDEGQGLELRVQETHPYHILLSWVTPPNTVSTNLTW 
SSASSLRGQGATALARLPRGTHSYNITRLLQATEYWACLQVAFADAHTQLACVWARTKEATS 
CHRALGDRPGLIAILALAVLLLAAGIAAHLGTGQPRKGVGGRRPLPPAWAFWGWSAPSVRW 
SAPLVLPWNPGRKLPRSSEGETLLPPLSQNS 

Signal sequence: amino acids 1-18 

Transmembrane domain: amino acids 62 9-64 8 

N-glycosylation site: amino acids 94-98, 381-385, 555-559, 
583-587 

cAMP- and cGMP -dependent protein kinase phosphorylation site: 

amino acids 485-489 

Casein kinase II phosphorylation site: amino acids 46-50, 
51-55, 96-100, 104-108, 130-134, 142-146, 243-247, 313-317, 
488-492, 700-704 

Tyrosine kinase phosphorylation site: amino acids 532-54 0 
N-myristoylation site: amino acids 15-21, 493-499, 566-572 
Amidation site: amino acids 470-474, 660-664, 692-696 
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FIGURE 87A 

GCAAGCCAAGGCGCTGTTTGAGAAGGTGAAGAAGTTCCGGACCCATGTGGAGGAGGGGGACA 

TTGTGTACCGCCTCTAC ATG CGGCAGACCATCATCAAGGTGATCAAGTTCATCCTCATCATC 

TGCTACACCGTCTACTACGTGCACAACATCAAGTTCGACGTGGACTGCACCGTGpACATrGA 

GAGCCTGACGGGCTACCGCACCTACCGCTGTGCCCACCCCCTGGCCACACTCTjCAAGATCC 

TGGCGTCCTTCTACATCAGCCTAGTCATCTTCTACGGCCTCATCTGCATGTACACACTGTGG 

TGGATGCTACGGCGCTCCCTCAAGAAGTACTCGTTTGAGTCGATCCGTGAGGAGAGCAGCTA'V 

CAGCGACATCCCCGACGTCTyVGAACGACTTCGCCTTCATGCTGCACCTCATTGACCAATACG 

ACCCGCTCTACTCCAAGCGCTTCGCCGTCTTCCTGTCGGAGGTGAGTGAGAACAAGCTGCGG 

CAGCTGAACCTCAACAACGAGTGGACGCTGGACAAGCTCCGGCAGCGGCTCACCAAGAACGC 

GCAGGACAAGCTGGAGCTGCACCTGTTCATGCTCAGTGGCATCCCTGACACTGTGTTTGACC 

TGGTGGAGCTGGAGGTCCTCAAGCTGGAGCTGATCCCCGACGTGACCATCCCGCCCAGCATT 

GCCCAGCTCACGGGCCTCAAGGAGCTGTGGCTCTACCACACAGCGGCCAAGATTGAAGCGCC 

TGCGCTGGCCTTCCTGCGCGAGAACCTGCGGGCGCTGCACATCAAGTTCACCGACATCAAGG 

AGATCCCGCTGTGGATCTATAGCCTGAAGACACTGGAGGAGCTGCACCTGACGGGCAACCTG 

AGCGCGGAGAACAACCGCTACATCGTCATCGACGGGCTGCGGGAGCTCAZyVCGCCTCAAGGT 

GCTGCGGCTCAAGAGCAACCTAAGCTVAGCTGCCACAGGTGGTCACAGATGTGGGCGTGCACC 

TGCAGAAGCTGTCCATCAACAATGAGGGCACCAAGCTCATCGTCCTCAACAGCCTCAAGAAG 

ATGGCGAACCTGACTGAGCTGGAGCTGATCCGCTGCGACCTGGAGCGCATCCCCCACTCCAT 

CTTCAGCCTCCACAACCTGCAGGAGATTGACCTCAAGGACAACAACCTCAAGACCATCGAGG 

AGATCATCAGCTTCCAGCACCTGCACCGCCTCACCTGCCTTAAGCTGTGGTACAACCACATC 

GCCTACATCCCCATCCAGATCGGCTUiLCCTCACCAACCTGGAGCGCCTCTACCTGAACCGCT^ 

CAAGATCGAGAAGATCCCCACCCAGCTCTTCTACTGCCGCAAGCTGCGCTACCTGGACCTCA 

GCCACAACAACCTGACCTTCCTCCCTGCCGACATCGGCCTCCTGCAGAACCTCCAGAACCTA 

GCCATCACGGCCTVACCGGATCGAGACGCTCCCTCCGGAGCTCTTCCAGTGCCGGAAGCTGCG 

GGCCCTGCACCTGGGCAACAACGTGCTGCAGTCACTGCCCTCCAGGGTGGGCGAGCTGACCA 

ACCTGACGCAGATCGAGCTGCGGGGCAACCGGCTGGAGTGCCTGCCTGTGGAGCTGGGCGAG 

TGCCCACTGCTCAAGCGCAGCGGCTTGGTGGTGGAGGAGGACCTGTTCAACACACTGCCACC 

CGAGGTGAAGGAGCGGCTGTGGAGGGCTGACTyVGGAGCAGGCC TGA GCGAGGCCGGCCCAGC 

ACAGCAAGCAGCAGGACCGCTGCCCAGTCCTCAGGCCCGGAGGGGCAGGCCTAGCTTCTCCC 

AGAACTCCCGGACAGCCAGGACAGCCTCGCGGCTGGGCAGGAGCCTGGGGCCGCTTGTGAGT 

CAGGCCAGAGCGAGAGGACAGTATCTGTGGGGCTGGCCCCTTTTCTCCCTCTGAGACTCACG 

To Figure 87B 
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FIGURE STB 

From Figure 8 7A 

TCCCCCAGGGCAAGTGCTTGTGGAGGAGAGCAAGTCTCAAGAGCGCAGTATTTGGATAATCA 

GGGTCTCCTCCCTGGAGGCCAGCTCTGCCCCAGGGGCTGAGCTGCCACCAGAGGTCp^rG.GGA:-^. 

CCCTCACTTTAGTTCTTGGTATTTATTTTTCTCCATCTCCCACCTCCTTCATCCAGATAACT 

TATACATTCCCAAG7\AAGTTCAGCCCAGATGGAAGGTGTTCAGGGAAAGGTGGG(?TGCCTTT'-^ 

TCCCCTTGTCCTTATTTAGCGATGCCGCCGGGCATTTAACACCCACCTGGACTTCAGCAGAG 

TGGTCCGGGGCGAACCAGCCATGGGACGGTCACCCAGCAGTGCCGGGCTGGGCTCTGCGGTb"' 

CGGTCCACGGGAGAGCAGGCCTCCAGCTGGAAAGGCCAGGCCTGGAGCTTGCCTCTTCAGTT 

TTTGTGGCAGTTTTAGTTTTTTGTTTTTTTTTTTTTTAATCAAAAAACAATTTTTTTTAAAA 

A7VAAGC T T T GAAAAT GGATGGT T T GGGTAT TAAAAAGAAAAAAAAAAC T TAAAAAAAAAAAG 

ACACTAACGGCCAGTGAGTTGGAGTCTCAGGGCAGGGTGGCAGTTTCCCTTGAGCAAAGCAG 

CCAGACGTTGAACTGTGTTTCCTTTCCCTGGGCGCAGGGTGCAGGGTGTCTTCCGGATCTGG 

TGTGACCTTGGTCCAGGAGTTCTATTTGTTCCTGGGGAGGGAGGTTTTTTTGTTTGTTTTTT 

GGGTTTTTTTGGTGTCTTGTTTTCTTTCTCCTCCATGTGTCTTGGCAGGCACTCATTTCTGT 

GGCTGTCGGCCAGAGGGAATGTTCTGGAGCTGCCAAGGAGGGAGGAGACTCGGGTTGGCTAA 

TCCCCGGATGAACGGTGCTCCATTCGCACCTCCCCTCCTCGTGCCTGCCCTGCCTCTCCACG 

CACAGTGTTAAGGAGCCAAGAGGAGCCACTTCGCCCAGACTTTGTTTCCCCACCTCCTGCGG 

CATGGGTGTGTCCAGTGCCACCGCTGGCCTCCGCTGCTTCCATCAGCCCTGTCGCCACCTGG 

TCCTTCATGAAGAGCAGACACTTAGAGGCTGGTCGGGAATGGGGAGGTCGCCCCTGGGAGGG 

CAGGCGTTGGTTCCAAGCCGGTTCCCGTCCCTGGCGCCTGGAGTGCACACAGCCCAGTCGGC 

ACCTGGTGGCTGGAAGCCAACCTGCTTTAGATCACTCGGGTCCCCACCTTAGAAGGGTCCCC 

GCCTTAGATCAATCACGTGGACACTAAGGCACGTTTTAGAGTCTCTTGTCTTAATGATTATG 

TCCATCCGTCTGTCCGTCCATTTGTGTTTTCTGCGTCGTGTCATTGGATATAATCCTCAGAA 

ATAATGCACACTAGCCTCTGACAACCATGAAGCAAAAATCCGTTACATGTGGGTCTGAACTT 

G T AGAC TCGGT CACAG TAT CAAATAAAATC T AT AACAGAAAAAAAAAAAAAAA 
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FIGURE 88 

MRQTIIKVIKFILIICYTVYYVHNIKFDVDCTVDIESLTGYRTYRCAHPLATLFKILASFYI 
SLVIFYGLICMYTLWWMLRRSLKKYSFESIREESSYSDIPDVKNDFAFMLHLIDQYDPLYSK 
RFAVFLSEVSENKLRQLNLNNEWTLDKLRQRLTKNAQDKLELHLFMLSGIPDTVFDLyfi'tiEV 
LKLELIPDVTIPPSIAQLTGLKELWLYHTAAKIEAPALAFLRENLRALHIKFTDIKEIPLWI 

YSLKTLEELHLTGNLSAENNRYIVIDGLRELKRLKVLRLKSNLSKLPQWTDVGVHLQKLSI 

NNEGTKLIVLNSLKKMANLTELELIRCDLERIPHSIFSLHNLQEIDLKDNNLKTIEE'ilSFQ 

HLHRLTCLKLWYNHIAYIPIQIGNLTNLERLYLNRNKIEKIPTQLFYCRKLRYLDLSHNNLT^ 

FLPADIGLLQNLQNLAITANRIETLPPELFQCRKLRALHLGNNVLQSLPSRVGELTNLTQIE 

LRGNRLECLPVELGECPLLKRSGLWEEDLFNTLPPEVKERLWRADKEQA 

Transmembrane domain: amino acids 51-7 5 (type II) 

N-glycosylation site: amino acids 262-266, 290-294, 328-332, 
39 6-4 00, 432-43 6, 4 91-4 95 

cAMP- and cC^dP-dependent protein kinase phosphorylation site: 

amino acids 85-89 

Casein kinase II phosphorylation site: amino acids 91-95, 
97-101, 177-181, 253-257, 330-334, 364-368, 398-402, 493-497 



N-myristoylation site: amino acids 173-179, 261-267, 395-401, 
441-447 
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FIGURE 89 

GCCTGTTGCTGATGCTGCCGTGCGGTACTTGTCATGGAGCTGGCACTGCGGCGCTCTCCCGJ.. 

CCCGCGGTGGTTGCTGCTGCTGCCGCTGCTGCTGGGCCTGAACGCAGGAGCTGTCATTGACT 

GGCCCACAGAGGAGGGCAAGG7\AGTATGGGATTATGTGACGGTCCGCAAGGATGCCTACATG 

TTCTGGTGGCTCTATTATGCCACCAACTCCTGCAAGAACTTCTCAGAACTGCCCCTGGTCAT 

GTGGCTTCAGGGCGGTCCAGGCGGTTCTAGCACTGGATTTGGAAACTTTGAGGAAATTGGGC.' 

CCCTTGACAGTGATCTCAAACCACGGAAAACCACCTGGCTCCAGGCTGCCAGTCTCCTATTT 

GTGGATAATCCCGTGGGCACTGGGTTCAGTTATGTGAATGGTAGTGGTGCCTATGCCAAGGA 

CCTGGCTATGGTGGCTTCAGACATGATGGTTCTCCTGAAGACCTTCTTCAGTTGCCACAAAG 

AATTCCAGACAGTTCCATTCTACATTTTCTCAGAGTCCTATGGAGGAAAAATGGCAGCTGGC 

ATTGGTCTAGAGCTTTATAAGGCCATTCAGCGAGGGACCATCAAGTGCAACTTTGCGGGGGT 

TGCCTTGGGTGATTCCTGGATCTCCCCTGTTGATTCGGTGCTCTCCTGGGGACCTTACCTGT 

ACAGCATGTCTCTTCTCGAAGACAAAGGTCTGGCAGAGGTGTCTAAGGTTGCAGAGCAAGTA 

CTGAATGCCGTAAATAAGGGGCTCTACAGAGAGGCCACAGAGCTGTGGGGGAAAGCAGAAAT 

GAT CAT T G AAC AGT^AC AC AGAT G G G G T GAAC T T C T AT AAC AT C T T AAC T ATIAAG C AC T C C C A 

CGTCTACAATGGAGTCGAGTCTAGAATTCACACAGAGCCACCTAGTTTGTCTTTGTCAGCGC 

CACGTGAGACACCTACAACGAGATGCCTTAAGCCAGCTCATGAATGGCCCCATCAGAAAGAA 

gctcaaaattattcctgaggatcaatcctggggaggccaggctaccaacgtctttgtgaaca 
tggaggaggacttcatgaagccagtcattagcattgtggacgagttgctggaggcagggatc 
aacgtgacggtgtataatggacagctggatctcatcgtagataccatgggtcaggaggcctg 
ggtgcggaaactgaagtggccagaactgcctaaattcagtcagctgaagtggaaggccctgt 
acagtgaccctaaatctttggaaacatctgcttttgtcaagtcctacaagtuiccttgctttc 
tactggattctgaaagctggtcatatggttccttctgaccaaggggacatggctctgaagat 
gatgagactggtgactcagcaaga atag gatggatggggctggagatgagctggtttggcct 
tggggcacagagctgagctgaggccgctgaagctgtaggaagcgccattcttccctgtatct 
aactggggctgtgatc7^g7\aggttctgaccagcttctgcagaggataaaatcattgtctct 

G GAGGC AAT T T GGAAAT T AT T T C T GC T T C T T AATVAAAAC C T AAGAT T T T T T AAAAAAT T gat 
T T G T T T T GAT C AAAAT AAAGG AT G AT AAT AG AT AT T AA 
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FIGURE 90 

MELALRRSPVPRWLLLLPLLLGLNAGAVIDWPTEEGKEVWDYVTVRKDAYMFWWLYYATNSC 

KNFSELPLVMWLQGGPGGSSTGFGNFEEIGPLDSDLKPRKTTWLQAASLLFVDNPVGTGFSY 

WGSGAYAKDLAMVASDMMVLLKTFFSCHKEFQTVPFYIFSESYGGKiyLAAGIGLELY^K^^ 

GTIKCNFAGVALGDSWISPVDSVLSWGPYLYSMSLLEDKGLAEVSKVAEQVLNAVNKGLYRE 

ATELWGKAEMIIEQNTDGVNFYNILTKSTPTSTMESSLEFTQSHLVCLCQRHVRHLQRDALS 

QLMNGPIRKKLKIIPEDQSWGGQATWFVNMEEDFMKPVISIVDELLEAGIWTVYNGQLD^ 

IVDTMGQEAWVRKLKWPELPKFSQLKWKALYSDPKSLETSAFVKSYKNLAFYWILKAGHMVP' 

SDQGDMALKMMRLVTQQE 

Signal sequence: amino acids 1-25 

N-glycosylation site: amino acids 64-68, 126-130, 362-366 

cAMP- and cGMP- dependent protein kinase phosphorylation site: 

amino acids 101-105 

Casein kinase II phosphorylation site: amino acids 204-208, 
220-224, 280-284, 284-288, 351-355, 449-453 

N-myristoylation site: amino acids 22-28, 76-82, 79-85, 
80-86, 119-125, 169-175, 187-193, 195-201, 331-337, 332-338, 
360-366 
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FIGURE 91 

GGCCGCGGGAGAGGAGGCC ATG GGCGCGCGCGGGGCGCTGCTGCTGGCGCTGCTGCTGGCTC 

GGGCTGGACTCAGGAAGCCGGAGTCGCAGGAGGCGGCGCCGTTATCAGGACCATGCGGCCGA 

CGGGTCATCACGTCGCGCATCGTGGGTGGAGAGGACGCCGAACTCGGGCGTTGGCCGTGGCA . 

GGGGAGCCTGCGCCTGTGGGATTCCCACGTATGCGGAGTGAGCCTGCTCAGCCACCGCTG,GG 

CACTCACGGCGGCGCACTGCTTTGAAACCTATAGTGACCTTAGTGATCCCTCCGGGTGGATG 

GTCCAGTTTGGCCAGCTGACTTCCATGCCATCCTTCTGGAGCCTGCAGGCCTACTACACCCG 

TTACTTCGTATCGAATATCTATCTGAGCCCTCGCTACCTGGGGAATTCACCCTATGACAT.TG.v 

CCTTGGTGAAGCTGTCTGCACCTGTCACCTACACTAT^CACATCCAGCCCATCTGTCTCCAG 

GCCTCCACATTTGAGTTTGAGAACCGGACAGACTGCTGGGTGACTGGCTGGGGGTACATCAA 

AGAGGATGAGGCACTGCCATCTCCCCACACCCTCCAGGAAGTTCAGGTCGCCATCATA7VACA 

ACTCTATGTGCAACCACCTCTTCCTCAAGTACAGTTTCCGCAAGGACATCTTTGGAGACATG 

GTTTGTGCTGGCAACGCCCAAGGCGGGAAGGATGCCTGCTTCGGTGACTCAGGTGGACCCTT 

GGCCTGTAACAAGAATGGACTGTGGTATCAGATTGGAGTCGTGAGCTGGGGAGTGGGCTGTG 

GTCGGCCCAATCGGCCCGGTGTCTACACCTiATATCAGCCACCACTTTGAGTGGATCCAGAAG 

CTGATGGCCCAGAGTGGCATGTCCCAGCCAGACCCCTCCTGGCCACTACTCTTTTTCCCTCT 

TCTCTGGGCTCTCCCACTCCTGGGGCCGGTC TGA GCCTACCTGAGCCCATGCAGCCTGGGGC 

CACTGCCAAGTCAGGCCCTGGTTCTCTTCTGTCTTGTTTGGTAATAT^CACATTCCAGTTGA 

T G C C T T G C AG G G C A T T C T T C AAAAAAAAAAAAAAAAAA7VAAAAAAA 
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FIGURE 92 

MGARGALLLALLLARAGLRKPESQEAAPLSGPCGRRVITSRIVGGEDAELGRWPWQGSLRLW 
DSHVCGVSLLSHRWALTAAHCFETYSDLSDPSGWMVQFGQLTSMPSFWSLQAYYTRYFVSNI 
YLSPRYLGNSPYDIALVKLSAPVTYTKHIQPICLQASTFEFENRTDCWVTGWGYIKEDEALP 
SPHTLQEVQVAIINNSMCNHLFLKYSFRKDIFGDMVCAGNAQGGKDACFGDSGGPLjACNKNG 
LWYQIGWSWGVGCGRPNRPGVYTNISHHFEWIQKLMAQSGMSQPDPSWPLLFFPLLWALPL 

LGPv y^, 

signal sequence: amino acids 1-18 



N-glycosylation site: amino acids 167-171, 200-204, 273-277 

Casein kinase II phosphorylation site: amino acids 86-90, 
134-138, 161-165, 190-194, 291-295 

N-myristoylation site: amino acids 2-8, 44-50, 101-107, 
225-231, 229-235, 239-245, 259-265, 269-275 

Amidation site: amino acids 33-37 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 252-263, 



Serine proteases, trypsin family, histidine active site: 

amino acids 78-84 
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FIGURE 93 

CCCACGCGTCCGCGGACGCGTGGGAAGGGCAGAATGGGACTCCAAGCCTGCCTCCTAGGGCT 

CTTTGCCCTCATCCTCTCTGGCAAATGCAGTTACAGCCCGGAGCCCGACCAGCGGAGGACGC 

TGCCCCCAGGCTGGGTGTCCCTGGGCCGTGCGGACCCTGAGGAAGAGCTGAGTCTCACCT-TT 

GCCCTGAGACAGCAGAATGTGGAAAGACTCTCGGAGCTGGTGCAGGCTGTGTCGGATCCCAG 

CTCTCCTC7\ATACGGA7VAATACCTGACCCTAGAGAATGTGGCTGATCTGGTGAGGCCATCCC 

CACTGACCCTCCACACGGTGCAAAAATGGCTCTTGGCAGCCGGAGCCCAGAAGTGCCATTCT 

GTGATCACACAGGACTTTCTGACTTGCTGGCTGAGCATCCGACAAGCAGAGCTGCTGCTCCC 

TGGGGCTGAGTTTCATCACTATGTGGGAGGACCTACGGAAACCCATGTTGTAAGGTCCCCAO- 

ATCCCTACCAGCTTCCACAGGCCTTGGCCCCCCATGTGGACTTTGTGGGGGGACTGCACCGT 

TTTCCCCCAACATCATCCCTGAGGCAACGTCCTGAGCCGCAGGTGACAGGGACTGTAGGCCT 

GCATCTGGGGGTAACCCCCTCTGTGATCCGTAAGCGATACAACTTGACCTCACAAGACGTGG 

GCTCTGGCACCAGCAATAACAGCCAAGCCTGTGCCCAGTTCCTGGAGCAGTATTTCCATGAC 

TCAGACCTGGCTCAGTTCATGCGCCTCTTCGGTGGCAACTTTGCACATCAGGCATCAGTAGC 

CCGTGTGGTTGGACAACAGGGCCGGGGCCGGGCCGGGATTGAGGCCAGTCTAGATGTGCAGT 

ACCTGATGAGTGCTGGTGCCAACATCTCCACCTGGGTCTACAGTAGCCCTGGCCGGCATGAG 

GGACAGGAGCCCTTCCTGCAGTGGCTCATGCTGCTCAGTAATGAGTCAGCCCTGCCACATGT 

GCATACTGTGAGCTATGGAGATGATGAGGACTCCCTCAGCAGCGCCTACATCCAGCGGGTCA 

ACACTGAGCTCATGAAGGCTGCCGCTCGGGGTCTCACCCTGCTCTTCGCCTCAGGTGACAGT 

GGGGCCGGGTGTTGGTCTGTCTCTGGAAGACACCAGTTCCGCCCTACCTTCCCTGCCTCCAG 

CCCCTATGTCACCACAGTGGGAGGCACATCCTTCCAGGAACCTTTCCTCATCACAAATGAAA 

TTGTTGACTATATCAGTGGTGGTGGCTTCAGCAATGTGTTCCCACGGCCTTCATACCAGGAG 

GAAGCTGTAACGAAGTTCCTGAGCTCTAGCCCCCACCTGCCACCATCCAGTTACTTCAATGC 

CAGTGGCCGTGCCTACCCAGATGTGGCTGCACTTTCTGATGGCTACTGGGTGGTCAGCAACA 

GAGTGCCCATTCCATGGGTGTCCGGAACCTCGGCCTCTACTCCAGTGTTTGGGGGGATCCTA 

TCCTTGATCAATGAGCACAGGATCCTTAGTGGCCGCCCCCCTCTTGGCTTTCTCAACCCAAG 

gctctaccagcagcatggggcaggtctctttgatgtaacccgtggctgccatgagtcctgtc 
tggatgt^gaggtagagggccagggtttctgctctggtcctggctgggatcctgtaacaggc 
tggggjyvcacct^cttcccagctttgc tgaa gactctactcaacccctgaccctttcctatc 
aggagagatggcttgtcccctgccctgaagctggcagttcagtcccttattctgccctgttg 

GAAGCCCTGCTGAACCCTCAACTATTGACTGCTGCAGACAGCTTATCTCCCTAACCCTGAAA 

tgctgtgagcttgacttgactcccaaccctaccatgctccatcatactcaggtctccctact 

CCTGCCTTAGATTCCTCT^TAAGATGCTGTAACTAGCATTTTTTGAATGCCTCTCCCTCCGC 
ATCTCATCTTTCTCTTTTCAATCAGGCTTTTCCAAAGGGTTGTATAGAGACTCTGTGCACTA 
TTTCACTTGATATTCATTCCCCAATTCACTGCAAGGAGACCTCTACTGTCACCGTTTACTCT 
TTCCTACCCTGACATCCAGAAACAATGGCCTCCAGTGCATACTTCTCAATCTTTGCTTTATG 
GCCTTTCCATCATAGTTGCCCACTCCCTCTCCTTACTTAGCTTCCAGGTCTTAACTTCTCTG 
ACTACTCTTGTCTTCCTCTCTCATCAATTTCTGCTTCTTCATGGAATGCTGACCTTCATTGC 
TCCATTTGTAGATTTTTGCTCTTCTCAGTTTACTCATTGTCCCCTGGAACAAATCACTGACA 
T C T AC AAC CAT TAG CAT C T C AC T AAAT AAG AC T T T C TAT C C AAT AAT GAT T GAT AC C T C7\AA 
TGTAAAAAA 
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MGLQACLLGLFALILSGKCSYSPEPDQRRTLPPGWVSLGRADPEEELSLTFALRQQNVERLS 

ELVQAVSDPSSPQYGKYLTLENVADLVRPSPLTLHTVQKWLLAAGAQKCHSVITQDFLTCWL 

SIRQAELLLPGAEFHHYVGGPTETHWRSPHPYQLPQALAPHVDFVGGLHRFPPTSSLRQRP^ 

EPQVTGTVGLHLGVTPSVIRKRYNLTSQDVGSGTSNNSQACAQFLEQYFHDSDLAQEiy[RLFG 

GNFAHQASVARWGQQGRGRAGIEASLDVQYLMSAGANISTWVYSSPGRHEGQEt>FLQWLML. 

LSNESALPHVHTVSYGDDEDSLSSAYIQRWTELMKAA7^GLTLLFASGDSGA6f;W^ 

QFRPTFPASSPYVTTVGGTSFQEPFLITNEIVDYISGGGFSNVFPRPSYQEEAVTKFLS'SS'E^^ 

HLPPSSYFNASGRAYPDVAALSDGYWWSNRVPIPWVSGTSASTPVFGGILSLINEHRILSG 

RPPLGFLNPRLYQQHGAGLFDVTRGCHESCLDEEVEGQGFCSGPGWDPVTGWGTPTSQLC 

Signal sequence: amino acids 1-16 

N-glycosylation site: amino acids 210-214, 222-226, 286-290, 
313-317, 443-447 

Glycosaminoglycan attachment site: amino acids 361-365, 
408-412, 538-542 

Casein kinase II phosphorylation site: amino acids 212-216, 
324-328, 392-396, 420-424, 525-529 

N-myristoylation site: amino acids 2-8, 107-113, 195-201, 
199-205, 217-223, 219-225, 248-254, 270-276, 284-290, 409-415, 
410-416, 473-479, 482-488, 521-527, 533-539, 549-555 
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FIGURE 95 

GCCGCGCGCTCTCTCCCGGCGCCCACACCTGTCTGAGCGGCGCAGCGAGCCGCGGCCCGGGC 

GGGCTGCTCGGCGCGGAACAGTGCTCGGC ATG GCAGGGATTCCAGGGCTCCTCTTCC^TTCTC" 

TTCTTTCTGCTCTGTGCTGTTGGGC7\AGTGAGCCCTTACAGTGCCCCCTGGAAACf:.CACTTG 

GCCTGCATACCGCCTCCCTGTCGTCTTGCCCCAGTCTACCCTCAATTTAGCCAAGCCAGACT 

TTGGAGCCGAAGCCAAATTAGAAGTATCTTCTTCATGTGGACCCCAGTGTCATAASGGAACT 

CCACTGCCCACTTACG7VAGAGGCCAAGCAATATCTGTCTTATGAAACGCTCTATGCCAATGG 

CAGCCGCACAGAGACGCAGGTGGGCATCTACATCCTCAGCAGTAGTGGAGATGGGGCCCAAC 

AC C GAGAC T CAGGG T C T T CAGGA7VAG T C T C GAAG GAAGC GGCAGAT T T AT GGC TAT GAC AGC 

AGGTTCAGCATTTTTGGGAAGGACTTCCTGCTCAACTACCCTTTCTCAACATCAGTGAAGTT 

ATCCACGGGCTGCACCGGCACCCTGGTGGCAGAGAAGCATGTCCTCACAGCTGCCCACTGCA 

TACACGATGGAAAAACCTATGTGAAAGGAACCCAGAAGCTTCGAGTGGGCTTCCTAAAGCCC 

AAGTTTAAAGATGGTGGTCGAGGGGCCAACGACTCCACTTCAGCCATGCCCGAGCAGATGAA 

ATTTCAGTGGATCCGGGTGAAACGCACCCATGTGCCCAAGGGTTGGATCAAGGGCAATGCCA 

ATGACATCGGCATGGATTATGATTATGCCCTCCTGG7UVCTCAAAAAGCCCCACAAGAGAAAA 

TTTATGAAGATTGGGGTGAGCCCTCCTGCTAAGCAGCTGCCAGGGGGCAGAATTCACTTCTC 

TGGTTATGACAATGACCGACCAGGCAATTTGGTGTATCGCTTCTGTGACGTCAAAGACGAGA 

CCTATGACTTGCTCTACCAGCAATGCGATGCCCAGCCAGGGGCCAGCGGGTCTGGGGTCTAT 

GTGAGGATGTGGAAGAGACAGCAGCAGAAGTGGGAGCGAAAAAT TAT T GGCAT.T T T T TCAGG 

GCACCAGTGGGTGGACATGAATGGTTCCCCACAGGATTTCAACGTGGCTGTCAGAATCACTC 

CTCTCAAATATGCCCAGATTTGCTATTGGATT7WVGGAAACTACCTGGATTGTAGGGAGGGG 

TGA CACAGTGTTCCCTCCTGGCAGCAATTAAGGGTCTTCATGTTCTTATTTTAGGAGAGGCC 

AAATTGTTTTTTGTCATTGGCGTGCACACGTGTGTGTGTGTGTGTGTGTGTGTGTAAGGTGT 

CTTATAATCTTTTACCTATTTCTTACAATTGCAAGATGACTGGCTTTACTATTTGAAAACTG 

GTTTGTGTATCATATCATATATCATTTAAGCAGTTTGAAGGCATACTTTTGCATAGAAATAA 

TVAATYAATACTGATTTGGGGCAATGAGGAATATTTGACAATTAAGTTAATCTTCACGTTTTTG 

C AAAC T T T G AT T T T T AT T T C AT C T GAAC T T G T T T C AAAG AT T T AT AT T AAAT AT T T G G C AT A 

C AAGAG AT AT G AAAAAAAAAAAAAAA 
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FIGURE 96 

MAGIPGLLFLLFFLLCAVGQVSPYSAPWKPTWPAYRLPWLPQSTLNLAKPDFGAEAKLEVS 
SSCGPQCHKGTPLPTYEEAKQYLSYETLYANGSRTETQVGIYILSSSGDGAQHRDSGSSGKS 
RRKRQIYGYDSRFSIFGKDFLLNYPFSTSVKLSTGCTGTLVAEKHVLTAAHCIHDGKTXVKG 
TQKLRVG FLKPKFKDGGRGANDS T S7\MPEQMKFQW I RVKRTHVPKGW I KGNAND I Gl^DYDYA 
LLELKKPHKRKFMKIGVSPPAKQLPGGRIHFSGYDNDRPGNLVYRFCDVKDETYDLLYQQCD 
AQPGASGSGVYVRMWKRQQQKWERKIIGIFSGHQWVDMNGSPQDFNVAVRITPLKYAQICYW 
IKGNYLDCREG " 

Signal sequence: amino acids 1-19 

N-glycosylation site: amino acids 93-97, 207-211 

GlycosaminoglYcan attachment site: amino acids 109-113, 
316-320 

Casein kinase II phosphorylation site: amino acids 77-81, 
95-99, 108-112, 280-284, 351-355 

N-myristoylation site: amino acids 159-165, 162-168, 202-208, 
205-211, 314-320, 338-344 

Serine proteases, tirypsin family, histidine active site: 

amino acids 171-177 
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FIGURE 97 

GCATCGCCCTGGGTCTCTCGAGCCTGCTGCCTGCTCCCCCGCCCCACCAGCCATGG'J.GGTTf 

CTGGAGCGCCCCCAGCCCTGGGTGGGGGCTGTCTCGGCACCTTCACCTCCCTGCTGGTGCTG 

GCGTCGACAGCCATCCTCAATGCGGCCAGGATACCTGTTCCCCCAGCCTGTGGGAAGGeCCA " ' 

GCAGCTGAACCGGGTTGTGGGCGGCGAGGACAGCACTGACAGCGAGTGGCCCTGGATCGTGA 

GCATCCAGAAGAATGGGACCCACCACTGCGCAGGTTCTCTGCTCACCAGCCGCTGGGTGATC 

ACTGCTGCCCACTGTTTCAAGGACAACCTGAACAAACCATACCTGTTCTCTGTGCTGCTGGG 

GGCCTGGCAGCTGGGGAACCCTGGCTCTCGGTCCCAGAAGGTGGGTGTTGCCTGGGTGGAGC 

CCCACCCTGTGTATTCCTGGAAGGT^GGTGCCTGTGCAGACATTGCCCTGGTGCGTCTCGAG 

CGCTCCATACAGTTCTCAGAGCGGGTCCTGCCCATCTGCCTACCTGATGCCTCTATCCACCT 

CCCTCCAAACACCCACTGCTGGATCTCAGGCTGGGGGAGCATCCAAGATGGAGTTCCCTTGC 

CCCACCCTCAGACCCTGCAGAAGCTGAAGGTTCCTATCATCGACTCGGAAGTCTGCAGCCAT 

CTGTACTGGCGGGGAGCAGGACAGGGACCCATCACTGAGGACATGCTGTGTGCCGGCTACTT 

GGAGGGGGAGCGGGATGCTTGTCTGGGCGACTCCGGGGGCCCCCTCATGTGCCAGGTGGACG 

GCGCCTGGCTGCTGGCCGGCATCATCAGCTGGGGCGAGGGCTGTGCCGAGCGCAACAGGCCC 

GGGGTCTACATCAGCCTCTCTGCGCACCGCTCCTGGGTGGAGAAGATCGTGCAAGGGGTGCA 

GCTCCGCGGGCGCGCTCAGGGGGGTGGGGCCCTCAGGGCACCGAGCCAGGGCTCTGGGGCCG 

CCGCGCGCTCC TAG GGCGCAGCGGGACGCGGGGCTCGGATCTGAAAGGCGGCCAGATCCACA 

TCTGGATCTGGATCTGCGGCGGCCTCGGGCGGTTTCCCCCGCCGTAAATAGGCTCATCTACC 

TCTACCTCTGGGGGCCCGGACGGCTGCTGCGGAAAGGAAACCCCCTCCCCGACCCGCCCGAC 

GGCCTCAGGCCCCCCTCCAAGGCATCAGGCCCCGCCCAACGGCCTCATGTCCCCGCCCCCAC 

GACTTCCGGCCCCGCCCCCGGGCCCCAGCGCTTTTGTGTATATATVATGTTAATGATTTTTAT 

AGGTATTTGTAACCCTGCCCACATATCTTATTTATTCCTCCAATTTCAATAAATTATTTATT 

C T C C 7y\AAAAAAAA 
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FIGURE 98 

></usr/seqdb2/sst/DNA/Dnaseqs . f ull/ss . DNA433 1 8 
Xsubunit 1 of 1, 317 aa, 1 stop 
XMW: 33732, pi: 7.90, NX(S/T): 1 

lyrvvsgappalgggclgtftsllllastailnaaripvppacgkpqqlnrwggeds-t^ 
wivsiqkngthhcagslltsrwvittiahcfkdnlnkpylfsvllgawqlgnpgsrsqkvgva 
wvephpvyswkegacadialvrlersiqfservlpiclpdasihlppnthcwisgiIgsiqdg 
vplphpqtlqklkvpiidsevcshlywrgagqgpitedmlcagylegerdaclgdsggplme - 
qvdgawllagiiswgegcaernrpgvyislsahrswvekivqgvqlrgraqgggalrapsqg 

SGAAARS 

Signal sequence: amino acids 1-32 

N-glycosylation site: amino acids 62-66, 96-100, 214-218, 
382-386, 409-413, 455-459, 628-632, 669-673, 845-849, 927-931, 
939-943, 956-960 

GlYcosaminoglycan attachment site: amino acids 82 6-830 

Casein kinase II phosphorylation site: amino acids 17-21, 
39-43, 120-124, 203-207, 254-258, 264-268, 314-318, 323-327, 
347-351, 464-468, 548-552, 632-636, 649-653, 671-675, 739-743, 
783-787, 803-807, 847-851, 943-947, 958-962, 1013-1017, 
1019-1023, 1021-1025 

Tyrosine kinase phosphorylation site: amino acids 607-615 



N-myristoylation site: amino acids 179-185, 197-203, 320-326, 
367-373, 453-459, 528-534, 612-618, 623-629, 714-720, 873-879 
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FIGURE 99 

GACGGCTGGCCACC ATG CACGGCTCCTGCAGTTTCCTGATGCTTCTGCTGCCGCTACTGCTA 

CTGCTGGTGGCCACCACAGGCCCCGTTGGAGCCCTCACAGATGAGGAGAAACGTTTGATGGT 

GGAGCTGCACAACCTCTACCGGGCCCAGGTATCCCCGACGGCCTCAGACATGCTGCACATGA 

GATGGGACGAGGAGCTGGCCGCCTTCGCCAAGGCCTACGCACGGCAGTGCGTGTGGGG?:CAC/ 

AACAAGGAGCGCGGGCGCCGCGGCGAGT^TCTGTTCGCCATCACAGACGAGGGCAT'GGACGT 

GCCGCTGGCCATGGAGGAGTGGCACCACGAGCGTGAGCACTACAACCTCAGCGCCGCCACCT 

GCAGCCCAGGCCAGATGTGCGGCCACTACACGCAGGTGGTATGGGCCAAGACAGAGAGGATC 

GGCTGTGGTTCCCACTTCTGTGAGAAGCTCCAGGGTGTTGAGGAGACCAACATCGAATTACT 

GGTGTGCAACTATGAGCCTCCGGGGAACGTGAAGGGGAAACGGCCCTACCAGGAGGGGACTC 

CGTGCTCCC7\ATGTCCCTCTGGCTACCACTGC7U\GAACTCCCTCTGTGAACCCATCGGAAGC 

CCGGAAGATGCTCAGGATTTGCCTTACCTGGTAACTGAGGCCCCATCCTTCCGGGCGACTGA 

AGCATCAGACTCTAGGAAAATGGGTACTCCTTCTTCCCTAGCAACGGGGATTCCGGCTTTCT 

TGGTAACAGAGGTCTCAGGCTCCCTGGCAACCAAGGCTCTGCCTGCTGTGGAAACCCAGGCC 

CCAACTTCCTTAGCAACGAAAGACCCGCCCTCCATGGCAACAGAGGCTCCACCTTGCGTAAC 

AACTGAGGTCCCTTCCATTTTGGCAGCTCACAGCCTGCCCTCCTTGGATGAGGAGCCAGTTA 

CCTTCCCCAAATCGACCCATGTTCCTATCCCATyUVTCAGCAGACAAAGTGACAGACTVAAACA 

AAAGTGCCCTCTAGGAGCCCAGAGAACTCTCTGGACCCCAAGATGTCCCTGACAGGGGCAAG 

GGAACTCCTACCCCATGCCCAGGAGGAGGCTGAGGCTGAGGCTGAGTTGCCTCCTTCCAGTG 

AGGTCTTGGCCTCAGTTTTTCCAGCCCAGGACAAGCCAGGTGAGCTGCAGGCCACACTGGAC 

CACACGGGGCACACCTCCTCCAAGTCCCTGCCCAATTTCCCCAATACCTCTGCCACCGCTAA 

TGCCACGGGTGGGCGTGCCCTGGCTCTGCAGTCGTCCTTGCCAGGTGCAGAGGGCCCTGACA 

AGCCTAGCGTTGTGTCAGGGCTGAACTCGGGCCCTGGTCATGTGTGGGGCCCTCTCCTGGGA 

CTACTGCTCCTGCCTCCTCTGGTGTTGGCTGGAATCTTC TGAA TGGGATACCACTCAAAGGG 

TGAAGAGGTCAGCTGTCCTCCTGTCATCTTCCCCACCCTGTCCCCAGCCCCTAAACAAGATA 

CTTCTTGGTTAAGGCCCTCCGGAAGGGAAAGGCTACGGGGCATGTGCCTCATCACACCATCC 

ATCCTGGAGGCACAAGGCCTGGCTGGCTGCGAGCTCAGGAGGCCGCCTGAGGACTGCACACC 

GGGCCCACACCTCTCCTGCCCCTCCCTCCTGAGTCCTGGGGGTGGGAGGATTTGAGGGAGCT 

CACTGCCTACCTGGCCTGGGGCTGTCTGCCCACACAGCATGTGCGCTCTCCCTGAGTGCCTG 

TGTAGCTGGGGATGGGGATTCCTAGGGGCAGATGAAGGACAAGCCCCACTGGAGTGGGGTTC 

TTTGAGTGGGGGAGGCAGGGACGAGGGAAGGAAAGTAACTCCTGACTCTCCAATAAAAACCT 

GTCCAACCTGTGAAA 
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FIGURE 100 

mhgscsflmlllplllllvattgpvgaltdeekrlmvelhnlyraqvsptasdmlhmrwdee 

laafakayarqcvwghnkergrrgenlfaitdegmdvplameewhherehynlsaatcspgq 

mcghytqvwakterigcgshfceklqgveetniellvcnyeppgnvkgkrpyqegtVcsqq^ 

psgyhcknslcepigspedaqdlpylvteapsfrateasdsrkmgtpsslatgieaflvtev 

sgslatkalpavetqaptslatkdppsmateappcvttevpsilaahslpsld^epvtfpks 

thvpipksadkvtdktkvpsrspensldpkmsltgarellphaqeeaeaeaelppssev^^ 

vfpaqdkpgelqatldhtghtsskslpnfpntsatanatggralalqsslpgaegpdkpsw 

sglnsgpghvwgpllgllllpplvlagi f 

Signal sequence: amino acids 1-22 

N-glycosylation site: amino acids 114-118, 403-407, 409-413 

Glycosaminoglycan attachment site: amino acids 439-443 

Casein kinase II phosphorylation site: amino acids 29-33, 
50-54, 156-160, 195-199, 202-206, 299-303 

N-myristoylation site: amino acids 123-129, 143-149, 152-158, 
169-175, 180-186, 231-237, 250-256 

Amidation site: amino acids 82-86, 172-176 

Peroxidases proximal heme-ligand signature: amino acids 
287-298 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 1: 

amino acids 127-138 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2: 

amino acids 160-172 
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FIGURE lOlA 

GTAACTGAAGTCAGGCTTTTCATTTGGGAAGCCCCCTCAACAGAATTCGGTCATTCTCCAAG 

TT ATG GTGGACGTACTTCTGTTGTTCTCCCTCTGCTTGCTTTTTCACATTAGCAGACCGGAC 

TTAAGTCACAACAGATTATCTTTCATCAAGGCAAGTTCCATGAGCCACCTTCAA^lGCCTTCG 

AGAAGTGAAACTGAACAACAATGAATTGGAGACCATTCCAAATCTGGGACCAGTCTCGGCAA 

ATATTACACTTCTCTCCTTGGCTGGT^AACAGGATTGTTGATiATACTCCCTGAACATCTGAAA 

GAGTTTCAGTCCCTTGAAACTTTGGACCTTAGCAGCAACAATATTTCAGAGCTCCAAAgT^^^^ 

ATTTCCAGCCCTACAGCTCAAATATCTGTATCTCAACAGCAACCGAGTCACATCAATGGAAC 

CTGGGTATTTTGACAATTTGGCCAACACACTCCTTGTGTTAAAGCTGAACAGGAACCGAATC 

TCAGCTATCCCACCCAAGATGTTTAAACTGCCCCAACTGCAACATCTCGAATTGAACCGAAA 

CAAGATTAAAAATGTAGATGGACTGACATTCCAAGGCCTTGGTGCTCTG7\AGTCTCTG7\A7iA 

TGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCTTTTTGGGGGCTGAGCAACATGGAA 

ATTTTGCAGCTGGACCATAACAACCTAACAGAGATTACCAAAGGCTGGCTTTACGGCTTGCT 

GATGCTGCAGGAACTTCATCTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGG 

AGTTCTGCCAGAAGCTCAGTGAGCTGGACCTAACTTTCAATCACTTATCAAGGTTAGATGAT 

T C AAG CTTCCTTGGCC T AAGC T TAG T AAAT AC AC T GC AC AT T GGGAACAACAGAG T C AG C TA 

CATTGCTGATTGTGCCTTCCGGGGGCTTTCCAGTTTAAAGACTTTGGATCTGAAG7\ACAATG 

AT^ATTTCCTGGACTATTGAAGACATGAATGGTGCTTTCTCTGGGCTTGACAAACTGAGGCGA 

CTGATACTCCAAGGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGC 

ATTGGAGCATCTAGACCTGAGTGAC7\ACGCAATCATGTCTTTACAAGGCAATGCATTTTCAC 

AAATGAAGAAACTGCAACAATTGCATTTAAATACATCAAGCCTTTTGTGCGATTGCCAGCTA 

AAATGGCTCCCACAGTGGGTGGCGGAAAACTIACTTTCAGAGCTTTGTAAATGCCAGTTGTGC 

CCATCCTCAGCTGCTAAAAGGAAGAAGCATTTTTGCTGTTAGCCCAGATGGCTTTGTGTGTG 

ATGATTTTCCCAAACCCCAGATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGTTCC 

AATTTGAGTTTCATCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATGACTTTTGCTTGGAA 

AAAAGACAATGAACTACTGCATGATGCTG7\7\ATGGAAAATTATGCACACCTCCGGGCCCAAG 

GTGGCGAGGTGATGGAGTATACCACCATCCTTCGGCTGCGCGAGGTGGAATTTGCCAGTGAG 

GGGAAATATCAGTGTGTCATCTCCAATCACTTTGGTTCATCCTACTCTGTCAAAGCCAAGCT 

TACAGTAAATATGCTTCCCTCATTCACCAAGACCCCCATGGATCTCACCATCCGAGCTGGGG 

CCATGGCACGCTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGATAGCCTGGCAGAAG 

GATGGGGGCACAGACTTCCCAGCTGCACGGGAGAGACGCATGCATGTGATGCCCGAGGATGA 

CGTGTTCTTTATCGTGGATGTGAAGATAGAGGACATTGGGGTATACAGCTGCACAGCTCAGA 

Figure lOlB 
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FIGURE lOlB 

From Figure lOlA 

acagtgcaggaagtatttcagcaaatgcaactctgactgtcctagaaacaccatcatttttg 
cggccactgttggaccgaactgtaaccaagggagaaacagccgtcctacagtgcattgctgg 
aggaagccctccccctaaactgaactggaccaaagatgatagcccattggtggtaaccg^Cga 
ggcacttttttgcagcaggcaatcagcttctgattattgtggactcagatgtcagtgatgct 
gggaaatacacatgtgagatgtctaacacccttggcactgagagaggaaacgtgcgcctcag 

TGTGATCCCCACTCCAACCTGCGACTCCCCTCAGATGACAGCCCCATCGTTAGACGT^T'SACG 

gatgggccactgtgggtgtcgtgatcatagccgtggtttgctgtgtggtgggcacgtcactc*- 

gtgtgggtggtcatcatataccacacaaggcggaggaatgaagattgcagcattaccaacac 

agatgagaccaacttgccagcagatattcctagttatttgtcatctcagggaacgttagctg 

acaggcaggatgggtacgtgtcttcagaaagtggaagccaccaccagtttgtcacatcttca 

ggtgctggatttttcttaccacaacatgacagtagtgggacctgccatattgacaatagcag 

tgaagctgatgtggaagctgccacagatctgttcctttgtccgtttttgggatccacaggcc 

ctatgtatttgaagggatvatgtgtatggctcagatccttttgaaacatatcatacaggttgc 

ag t c c t gag c c aagaac ag t t t t aat g gag c ac tat gag c c gag t t ac at aaag aaaaag ga 

gtgctacccatgttctcatccttcagaagaatcctgcg7uvcggagcttcagt7y\tatatcgt 

ggccttcacatgtgaggaagctacttaacactagttactctcacaatgaaggacctggaatg 

aaaaatctgtgtctaaacaagtcctctttagattttagtgcaaatcgagagccagcgtcggt 

tgcctcgagtaattctttcatgggtacctttggaaaagctctcaggagacctcacctagatg 

cctattcaagctttggacagccatcagattgtcagccaagagccttttatttg7\aagctcat 

tcttccccagacttggactctgggtcagaggaagatgggaaagaaaggacagattttcagga 

ag aaaat c ac at t t g tag c t t t aaag agac t t t ag aaaac tag ag g ac t c c aaat t t t c ag t 

c t tat g ac t t g g ac ac atagac t gaat gag ac c aaag g7vaaag c t t aac at ac tag c t c aag 

T GT^C T T T TAT T T AAAAGAGAGAGAAT C T TAT G T T T T T T AAAT GGAG T TAT G7\AT T T T AAAA 
GG AT AAAAAT GC T T TAT T T AT AC AGAT GAAC C AATVAT TAG AAAAAG T TAT GAAAAT T T T TAT 
ACTGGGAATGATGCTCATATAAGAATACCTTTTTAAACTATTTTTTAACTTTGTTTTATGCA 
AAAAAG TAT C T TAG G T AAAT T AAT GAT AT AAAT CAT GAT TAT T T TAT G TAT T T T TAT AAT GC 
CAGATTTCTTTTTATGGAATVATGAGTTACTAAAGCATTTTTVAATAATACCTGCCTTGTACCA 
T T T T T T AAAT AG AAG T TAG T T CAT TAT AT T T T GC AC AT TAT AT T T AAT AAAAT G T G T GAAT T 
TGAA 
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FIGURE 102 

MVDVLLLFSLCLLFHISRPDLSHNRLSFIKASSMSHLQSLREVKLNNNELETIPNLGPVSAN 

ITLLSLAGNRIVEILPEHLKEFQSLETLDLSSNNISELQTAFPALQLKYLYLNSNRVTSMEP 

GYFDNLANTLLVLKLNRNRISAIPPKMFKLPQLQHLELNRNKIKNVDGLTFQGLGALkSLKM' 

QRNGVTKLMDGAFWGLSNME I LQLDHNNLTE I TKGWLYGLLMLQELHLSQNAINR I S PDAWE 

FCQKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIADCAFRGLSSLKTLDLKNNE 

ISWTIEDMNGAFSGLDKLRRLILQGNRIRSITKKAFTGLDALEHLDLSDNAIMSLQGNAF^^ 

MKKLQQLHLNTSSLLCDCQLKWLPQWVAENNFQSFVNASCAHPQLLKGRSIFAVSPDGFVCD 

DFPKPQITVQPETQSAIKGSNLSFICSTYASSSDSPMTFAWKKDNELLHDAEMENYAHLRAQG 

GEVMEYTTILRLREVEFASEGKYQCVISNHFGSSYSVKAKLTVNMLPSFTKTPMDLTIRAGA 

MARLECAAVGHPAPQIAWQKDGGTDFPAARERRMHVMPEDDVFFIVDVKIEDIGVYSCTAQN 

SAGSISANATLTVLETPSFLRPLLDRTVTKGETAVLQCIAGGSPPPKLNWTKDDSPLWTER 

HFFAAGNQLLIIVDSDVSDAGKYTCEMSNTLGTERGNVRLSVIPTPTCDSPQMTAPSLDDDG 

WATVGWIIAWCCWGTSLVWWIIYHTRRRNEDCSITNTDETNLPADIPSYLSSQGTLAD 

RQDGYVSSESGSHHQFVTSSGAGFFLPQHDSSGTCHIDNSSEADVEAATDLFLCPFLGSTGP 

MYLKGNVYGSDPFETYHTGCSPDPRTVLMDHYEPSYIKKKECYPCSHPSEESCERSFSNISW 

PSHVRKLLNTSYSHNEGPGMKNLCLNKSSLDFSANPEPASVASSNSFiyEGTFGKALRRPHLDA 

YSSFGQPSDCQPRAFYLKAHSSPDLDSGSEEDGKERTDFQEENHICTFKQTLENYRTPNFQS 

YDLDT 



Signal sequence: amino acids 1-19 
Transmembrane domain: amino acids 7 4 6-765 

N-glycosylation site: amino acids 62-66, 96-100, 214-220, 
382-386, 409-413, 455-459, 628-632, 669-673, 845-849, 927-931, 
939-943, 956-960 

Glycosaminoglycan attachment site: amino acids 82 6-83 0 

Casein kinase II phosphorylation site: amino acids 17-21, 
39-43, 120-124, 203-207, 254-258, 264-268, 314-318, 323-327, 
347-351, 464-468, 548-552, 632-636, 649-653, 671-675, 739-743, 
783-787, 803-807, 847-851, 943-947, 958-962, 1013-1017, 
1019-1023, 1021-1025 

Tyrosine kinase phosphorylation site: amino acids 607-615 



N-myristoylation site: amino acids 179-185, 197-203, 320-326, 
367-373, 453-459, 528-534, 612-618, 623-629, 714-720, 873-879 
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FIGURE 103 

GGGGAGAGGAATTGACCATGTA?\AAGGAGACTTTTTTTTTTGGTGGTGGTGGCTGTTGGGTG 
CCTTGCAAAAATGAAGGATGCAGGACGCAGCTTTCTCCTGGAACCGAACGCAATGGATAAAC-^^^ 
TGATTGTGCAAGAGAG7\AGGAAG7\ACGAAGCTTTTTCTTGTGAGCCCTGGATCTTXaCACAA 
ATGTGTATATGTGCACACAGGGAGCATTCAAGAATGTWVTAAACCAGAGTTAGAGGfcGCGGG 
GGTTGGTGTGTTCTGACATTVAATAAATAATCTTATUVGCAGCTGTTCCCCTCCCCifcc 
AAAAAAGGATGATTGGAAATGAAGAACCGAGGATTCACAAAGAAAAAAGTATGTT'gATTTTT 
C T C T AT AAAGGAGAAAG TGAGC CTUIGGAGAT AT T T T T GGAAT GAAAAGTT T GGGG(Z:|':T T T T T 
AGTAAAGTAAAGAACTGGTGTGGTGGTGTTTTCCTTTCTTTTTGAATTTCCCACAAGAGGAG 
AGGAAATT7\AT7\ATACATCTGCAAAGAAATTTCAGAGAAGAAAAGTTGACCGCGGCAGATTG 
AGGCATTGATTGGGGGAGAGAAACCAGCAGAGCACAGTTGGATTTGTGCCTATGTTGACTT^ 
T^ATTGACGGATAATTGCAGTTGGATTTTTCTTCATCAACCTCCTTTTTTTTAAATTTTTATT 
CCTTTTGGTATCAAGATCATGCGTTTTCTCTTGTTCTTAACCACCTGGATTTCCATCTGGAT 
GTTGCTGTGATCAGTCTG7U\ATACAACTGTTTGAATTCCAGAAGGACCAACACCAGATAAAT 
TATGAATGTTGAACAAGATGACCTTACATCCACAGCAGATT^TGATAGGTCCTAGGTTTAAC 
AGGGCCCTATTTGACCCCCTGCTTGTGGTGCTGCTGGCTCTTCAACTTCTTGTGGTGGCTGG 
TCTGGTGCGGGCTCAGACCTGCCCTTCTGTGTGCTCCTGCAGCTiACCAGTTCAGCAAGGTGA 
TTTGTGTTCGGA7\AAACCTGCGTGAGGTTCCGGATGGCATCTCCACCAACACACGGCTGCTG 
. AACCTCCATGAGAACCAAATCCAGATCATCAAAGTG7VACAGCTTCAAGCACTTGAGGCACTT 
GGAAATCCTACAGTTGAGTAGGAACCATATCAGAACCATTGAAATTGGGGCTTTCAATGGTC 
TGGCGAACCTCAACACTCTGGAACTCTTTGACAATCGTCTTACTACCATCCCGAATGGAGCT 
TTTGTATACTTGTCTAAACTGTUVGGAGCTCTGGTTGCGAT^CAACCCCATTGAAAGCATCCC 
TTCTTATGCTTTTAACAGAATTCCTTCTTTGCGCCGACTAGACTTAGGGGAATTGAAAAGAC 
TTTCATACATCTCAGAAGGTGCCTTTGAAGGTCTGTCCAACTTGAGGTATTTGAACCTTGCC 
ATGTGCAACCTTCGGGAAATCCCTAACCTCACACCGCTCATAAAACTAGATGAGCTGGATCT 
TTCTGGGAATCATTTATCTGCCATCAGGCCTGGCTCTTTCCAGGGTTTGATGCACCTTCAAA 
AACTGTGGATGATACAGTCCCAGATTCAAGTGATTGAACGGAATGCCTTTGACTVACCTTCAG 
TCACTAGTGGAGATCAACCTGGCACACAAT7y\TCTAACATTACTGCCTCATGACCTCTTCAC 
TCCCTTGCATCATCTAGAGCGGATACATTTACATCACAACCCTTGGAACTGTAACTGTGACA 
TACTGTGGCTCAGCTGGTGGATAAT^GACATGGCCCCCTCGAACACAGCTTGTTGTGCCCGG 
TGTAACACTCCTCCCAATCTAAAGGGGAGGTACATTGGAGAGCTCGACCAGAATTACTTCAC 
ATGCTATGCTCCGGTGATTGTGGAGCCCCCTGCAGACCTCAATGTCACTGAAGGCATGGCAG 
CTGAGCTGAAATGTCGGGCCTCCACATCCCTGACATCTGTATCTTGGATTACTCCAAATGGA 
ACAGTCATGACACATGGGGCGTACAAAGTGCGGATAGCTGTGCTCAGTGATGGTACGTTAAA 
TTTCACAAATGTAACTGTGCAAGATACAGGCATGTACACATGTATGGTGAGTAATTCCGTTG 
GGAATACTACTGCTTCAGCCACCCTGAATGTTACTGCAGCAACCACTACTCCTTTCTCTTAC 
TTTTCAACCGTCACAGTAGAGACTATGGAACCGTCTCAGGATGAGGCACGGACCACAGATAA 
CAATGTGGGTCCCACTCCAGTGGTCGACTGGGAGACCACCAATGTGACCACCTCTCTCACAC 
CACAGAGCACAAGGTCGACAGAGAAAACCTTCACCATCCCAGTGACTGATATAAACAGTGGG 
ATCCCAGGAATTGATGAGGTCATGAAGACTACCAA7\ATCATCATTGGGTGTTTTGTGGCCAT 
CACACTCATGGCTGCAGTGATGCTGGTCATTTTCTACAAGATGAGGAAGCAGCACCATCGGC 
AAAACCATCACGCCCCAACAAGGACTGTTGA7VATTATTAATGTGGATGATGAGATTACGGGA 
GACACACCCATGGAAAGCCACCTGCCCATGCCTGCTATCGAGCATGAGCACCTTVAATCACTA 
T AAC T C AT AC AAAT C T C C C T T C AAC C AC AC AAC AAC AG T T AAC AC AAT AAA T T C AAT AC AC A 
GTTCAGTGCATGAACCGTTATTGATCCGAATGAACTCTAAAGACAATGTACAAGAGACTCTVA 
AT C TAA AACAT T TACAGAGT TACAAAAAACAAACAATC7\AAAAAAAAGACAGT T TAT T AAAA 
AT GAC AC AAAT G AC T G G G C T AAAT C T AC T G T T T C AAAAAAG T G T C T T T AC AAAAAAAC AAAA 
AAGAAAAGAAAT T TAT T TAT T A7VAAAT T C TAT T G T GAT C T AAAGCAGACAAA7\A 
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FIGURE 104 

MLNKMTLHPQQIMIGPRFNRALFDPLLWLLALQLLWAGLVRAQTCPSVCSCSNQFSKVIC . 
VRKNLREVPDGISTNTRLLNLHENQIQIIKVNSFKHLRHLEILQLSRNHIRTIEIGAFNGLA 

NLNTLELFDNRLTTIPNGAFVYLSKLKELWLRNNPIESIPSYAFNRIPSLRRLDLGELKRLS 
YISEGAFEGLSNLRYLNLAMCNLREIPNLTPLIKLDELDLSGNHLSAIRPGSFQGEIjlHLQKL 
WMIQSQIQVIERNAFDNLQSLVEINLAHNNLTLLPHDLFTPLHHLERIHLHHNPWNCNCQIL 
WLSWWIKDMAPSNTACCARCNTPPNLKGRYIGELDQNYFTCYAPVIVEPPADLWTEGMAAE 
LKCRASTSLTSVSWITPNGTVMTHGAYKVRIAVLSDGTLNFTNVTVQDTGMYTCMVSNSVGN 
T T AS AT LNVT AAT TTPFSYFS T VT VE TME P S QDE ART T DNNVG P T P WDWE TTNVTTSLTPQ 
STRSTEKTFTIPVTDINSGIPGIDEVMKTTKIIIGCFVAITLM7UVVMLVIFYKMRKQHHRQN 
HHAPTRTVEIINVDDEITGDTPMESHLPMPAIEHEHLNHYNSYKSPFNHTTTVNTINSIHSS 
VHEPLLIRMNSKDNVQETQI 

Signal sequence: amino acids 1-44 
Transmembrane domain: amino acids 52 3-543 

N-glycosylation site: amino acids 278-282, 364-368, 390-394, 
412-416, 415-419, 434-438, 442-446, 488-492, 606-610 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 183-187 

Casein kinase II phosphorylation site: amino acids 2 68-272, 
417-421, 465-469, 579-583, 620-624 



N-myristoylation site: amino acids 40-46, 73-79, 118-124, 
191-197, 228-234, 237-243, 391-397, 422-428, 433-439, 531-537 
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FIGURE 105A 

agccgacgctgctcaagctgcaactctgttgcagttggcagttcttttcggtttccctcctg 

ctgtttgggggcatgaaagggcttcgccgccgggagtaaaagaaggaattgaccgggg^gcg'-"'^- 

cgagggaggagcgcgcacgcgaccgcgagggcgggcgtgcaccctcggctggaagtttgtgc 

cgggccccgagcgcgcgccggctgggagcttcgggtagagacctaggccgctggaccgcgat 

gagcgcgccgagcctccgtgcgcgcgccgcggggttggggctgctgctgtgcgcg*gt,gctgg * 

ggcgcgctggccggtccgacagcggcggtcgcggggaactcgggcagccctctgggg'tAgcc' ' 

gccgagcgcccatgccccactacctgccgctgcctcggggacctgctggactgcagtcgtaa 

gcggctagcgcgtcttcccgagccactcccgtcctgggtcgctcggctggacttaagtcaca 

acagattatctttcatcaaggcaagttccatgagccaccttcaaagccttcgagaagtgaaa 

ctgaacaacaatgaattggagaccattccaaatctgggaccagtctcggcaaatattacact 

tctctccttggctggaaacaggattgttgaaatactccctgaacatctgaaagagtttcagt 

cccttgaaactttggaccttagcagcaacaatatttcagagctccaaactgcatttccagcc 

ctacagctcaaatatctgtatctcaacagcaaccgagtcacatcaatggtvacctgggtattt 

tgacaatttggccaacacactccttgtgttaaagctgaacaggaaccgaatctcagctatcc 

cacccaagatgttttuiactgccccaactgcaacatctcgaattgaaccgaaacaagattaaa 

aatgtagatggactgacattccaaggccttggtgctctgaagtctctgaaaatgcaaagaaa 

tggagtaacgaaacttatggatggagctttttgggggctgagcaacatggaaattttgcagc 

tggaccataacaacctaacagagattaccaaaggctggctttacggcttgctgatgctgcag 

gaacttcatctcagccaaaatgccatcaacaggatcagccctgatgcctgggagttctgcca 

gaag c t gag t gag c t g gag c t aac t t t c aat gag t tat c aag g t tag at g at t c aag c t t c c 

t tggc c taagc t tag t aaat ac ac tgcacat t gggaacaacagag t c agc t acat t gc t gat 

tgtgccttccgggggctttccagttta7\agactttggatctgaagaacaatgaaatttcctg 

gactattgaagacatgaatggtgctttctctgggcttgacaaactgaggcgactgatactcc 

aag g aaat c g g at c c g t t c t at t ac t7^a7\aaag c c t t c ac t g g t t t g g at g c at t g g ag c at 

c tag ac c t gag t g ac aac gc aat cat g t c t t t acaaggc aat gc at t t t c acaaat gaag aa 

actgcaacaattgcatttaaatacatcaagccttttgtgcgattgccagctaaaatggctcc 

CACAGTGGGTGGCGGAAAACAACTTTCAGAGCTTTGTAAATGCCAGTTGTGCCCATCCTCAG 
CTGCTAAAAGGAAGAAGCATTTTTGCTGTTAGCCCAGATGGCTTTGTGTGTGATGATTTTCC 
CAAACCCCAGATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGTTCCAATTTGAGTT 
TCATCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATGACTTTTGCTTGGAAAAAAGACAAT 
GAACTACTGCATGATGCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGT 
To Figure 105B 
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FIGURE 105B 

From Figure 105A 

gatggagtataccaccatccttcggctgcgcgaggtggaatttgccagtgaggggtyij^tatg.^^ 

agtgtgtcatctccaatcactttggttcatcctactctgtcaaagccaagctta©agtaaat \ 

atgcttccctcattcacct^gacccccatggatctcaccatccgagctggggccatg'gcacg \ 

cttggagtgtgctgctgtggggcacccagccccccagatagcctggcagtvaggatgggggca z?'^* 

cagacttcccagctgcacgggagagacgcatgcatgtgatgcccgaggatgacgtgttg^^^ 

atcgtggatgtgaagatagaggacattggggtatacagctgcacagctcagaacagtgcagg 

aag t at t t c ag c aaat g c aac t c t g ac t g t c c t ag aaac ac c at c at t t t t g c g g c c ac t g t 

tggaccgaactgt7\accaagggagaaacagccgtcctacagtgcattgctggaggaagccct 

ccccctaaactgaactggaccaaagatgatagcccattggtggtaaccgagaggcacttttt 

tgcagcaggcaatcagcttctgattattgtggactcagatgtcagtgatgctgggaaataca 

catgtgagatgtctaacacccttggcactgagagagg7vaacgtgcgcctcagtgtgatcccc 

actccaacctgcgactcccctcagatgacagccccatcgttagacgatgacggatgggccac 

tgtgggtgtcgtgatcatagccgtggtttgctgtgtggtgggcacgtcactcgtgtgggtgg 

tcatcatataccacacaaggcggaggaatgaagattgcagcattaccaacacagatgagacc 

aacttgccagcagatattcctagttatttgtcatctcagggaacgttagctgacaggcagga 

tgggtacgtgtcttcagaaagtggaagccaccaccagtttgtcacatcttcaggtgctggat 

ttttcttaccacaacatgacagtagtgggacctgccatattgacaatagcagtgaagctgat 

gtggaagctgccacagatctgttcctttgtccgtttttgggatccacaggccctatgtattt 

gaagggaaatgtgtatggctcagatccttttgaaacatatcatacaggttgcagtcctgacc 

CAAGAACAGT T T TAAT GGACCAC TAT GAGCCCAGT T ACATAAAGAAAAAGGAG TGC TACCCA 
TGTTCTCATCCTTCAGAAGAATCCTGCGAACGGAGCTTCAGTAATATATCGTGGCCTTCACA 
T G T GAGGAAGC T AC T T AAC AC TAG T T AC T C T CAC AAT GAAGGAC C T G GAAT GAAAAAT C T G T 
GTCTAAACAAGTCCTCTTTAGATTTTAGTGCAAATCCAGAGCCAGCGTCGGTTGCCTCGAGT 
AATTCTTTCATGGGTACCTTTGGAAAAGCTCTCAGGAGACCTCACCTAGATGCCTATTCAAG 
CTTTGGACAGCCATCAGATTGTCAGCCAAGAGCCTTTTATTTG7VAAGCTCATTCTTCCCCAG 
AC T TGGACTCTGGGTCAGAGGAAGATGGGAAAGAAAGGACAGAT T T TCAGGAAGAAT^ATCAC 
ATTTGTACCTTTAAACAGACTTTAGAAAACTACAGGACTCCAAATTTTCAGTCTTATGACTT 
GGACAC ATAG ACTGAATGAGACCAAAGGAAAAGCTTAACATACTACCTCAAGTGAACTTTTA 
T T T AAAAGAGAGAGAAT C T T AT GT T T T T T7\AAT GGAGT T AT GAAT T T TTUU^VGGAT AAAAAT 
GC T T TAT T T AT AC AGAT GAAC CAAAAT T AC7\AAAAGT T AT GTYAAAT T T T TAT AC T GGGAAT G 
AT GC T C AT ATTVAGAAT AC C T T T T T AAAC T AT T T T T T AAC T T T G T T T T AT G CAAAAAAG T AT C 
T T AC G T7\AAT TAAT G AT ATT^AAT CAT GAT TAT T T TAT G TAT T T T TAT AAT G C C AGAT T T C T T 
T T TATGGAAAATGAGT TACTAAAGCAT T T TAAATAATACCTGCCT TGTACCAT T T T T TAAAT 
AGAAG T T AC T T CAT TAT AT T T T G CAC AT TAT AT T T AAT AAAAT G T G T C AAT T T GAAAAAAAA 
AAAAATVAAAAAAT^iAAAAAAAAA 
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FIGURE 106 

MSAPSLRARAAGLGLLLCAVLGRAGRSDSGGRGELGQPSGVAAERPCPTTCRCLGDLLDCSR 

KRLARLPEPLPSWVARLDLSHNRLSFII<ASSMSHLQSLREVKLNNNELETIPNLGPVSAN:i^^^^ 

LLSLAGNRIVEILPEHLKEFQSLETLDLSSNNISELQTAFPALQLKYLYLNSNRVTSMEPGY 

FDNLANTLLVLKLNRNRISAIPPKMFKLPQLQHLELNRNKIKNVDGLTFQGLGALKSLKMQR 

NGVTKLMDGAFWGLSNMEILQLDHNNLTEITKGWLYGLLMLQELHLSQNAINRI'SPDAWEFC 

QKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIADCAFRGLSSLKTLDLKNNEIS: 

WTIEDMNGAFSGLDKLRRLILQGNRIRSITKKAFTGLDALEHLDLSDNAIMSLQGNAFSQMK 

KLQQLHLNTSSLLCDCQLKWLPQWVAENNFQSFVNASC7VHPQLLKGRSIFAVSPDGFVCDDF 

PKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNELLHDA£MENYAHLRAQGGE 

VMEYTTILRLREVEFASEGKYQCVISNHFGSSYSVKAKLTVNMLPSFTKTPMDLTIRAGAMA 

RLECAAVGHPAPQIAWQKDGGTDFP7\ARERRMHVMPEDDVFFIVDVKIEDIGVYSCTAQNSA 

GSISANATLTVLETPSFLRPLLDRTVTKGETAVLQCIAGGSPPPKLNWTKDDSPLWTERHF 

FAAGNQLLIIVDSDVSDAGKYTCEMSNTLGTERGNVRLSVIPTPTCDSPQMTAPSLDDDGWA 

TVGWIIAWCCWGTSLVWWIIYHTRRRNEDCSITNTDETNLPADIPSYLSSQGTLADRQ 

DGYVSSESGSHHQFVTSSGAGFFLPQHDSSGTCHIDNSSEADVEAATDLFLCPFLGSTGPMY 

LKGNVYGSDPFETYHTGCSPDPRTVLMDHYEPSYIKKKECYPCSHPSEESCERSFSNISWPS 

HVRKLLNTSYSHNEGPGMKNLCLNKSSLDFSANPEPASVASSNSFMGTFGKALRRPHLDAYS 

SFGQPSDCQPRAFYLKAHSSPDLDSGSEEDGKERTDFQEENHICTFKQTLENYRTPNFQSYD 

LDT 

Signal sequence: amino acids 1-27 
Transmembrane domain : amino acids 8 0 8-828 

N-glycosylation site: amino acids 122-126, 156-160, 274-278, 
442-44 6, 4 69-473, 515-519, 68 8-692, 72 9-7 33, 905-909, 987-991, 
999-1003, 1016-1020 

Glycosaminoglycan attachment site : amino acids 8 8 6-890 

Casein kinase II phosphorylation site : amino acids 99-103, 
180-184, 2 63-2 67, 314-318, 32 4-32 8, 37 4-37 8, 383-3 87, 4 07-411, 
52 4-52 8, 60 8-612, 692-69 6, 709-713, 731-7 35, 7 9 9-803, 843-847, 
8 63-8 67, 907-911, 1003-10 07, 1018-1022, 1073-1077, 1079-1083, 
1081-1085 

Tyrosine kinase phosphorylation site: amino acids 667-675 

N-myristoylation site: amino acids 14-20, 36-42, 239-245, 
257-2 63, 380-38 6, 427-433, 513-519, 58 8-594, 672-67 8, 683-687, 
774-780, 933-939 



Leucine zipper pattern: amino acids 58-80, 65-87 



FIGURE 107A 
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caa7va.cttgcgtcgcggagagcgcccagcttgacttgaatggaaggagcccgagcccgggga 
gcgcagctgagactgggggagcgcgttcggcctgtggggcgccgctcggcgccggggcgcag 
cagggaaggggaagctgtggtctgccctgctccacgaggcgccactggtgtgaac'cgggaga*^ 
gcccctgggtggtcccgtcccctatccctcctttatatagaaaccttccacactg'ggaaggc 
agcggcgaggcaggagggctcatggtgagcaaggaggccggctgatctgcaggcgcacagca 
ttccgagtttacagatttttacagataccaa atg gaaggcgaggagggagaacagcctgcct 
ggttccatcagccctggcgcccaggcgcatctgactcggcaccccctgcaggcaccatggcc 
cagagccgggtgctgctgctcctgctgctgctgccgccacagctgcacctgggacctgtgct 
tgccgtgagggccccaggatttggccgaagtggcggccacagcctgagccccgaagagaacg 
aatttgcggaggaggagccggtgctggtactgagccctgaggagcccgggcctggcccagcc 
gcggtcagctgcccccgagactgtgcctgttcccaggagggcgtcgtggactgtggcggtat 
tgacctgcgtgagttcccgggggacctgcctgagcacaccaaccacctatctctgcagaaca 
accagctggaaaagatctaccctgaggagctctcccggctgcaccggctggagacactgaac 
ctgcaaaacaaccgcctgacttcccgagggctcccagagaaggcgtttgagcatctgaccaa 
cctcaattacctgtacttggccaataacaagctgaccttggcaccccgcttcctgccaaacg 
ccctgatcagtgtggactttgctgccaactatctcaccaagatctatgggctcacctttggc 
cagaagccaaacttgaggtctgtgtacctgcacaacaacaagctggcagacgccgggctgcc 
ggacaacatgttcaacggctccagcaacgtcgaggtcctcatcctgtccagcaacttcctgc 
gccacgtgcccaagcacctgccgcctgccctgtacaagctgcacctcaagaacaacaagctg 
gagaagatccccccgggggccttcagcgagctgagcagcctgcgcgagctatacctgcagaa 

C7\ACTACCTGACTGACGAGGGCCTGGACAACGAGACCTTCTGG7\AGCTCTCCAGCCTGGAGT 
ACCTGGATCTGTCCAGCAACAACCTGTCTCGGGTCCCAGCTGGGCTGCCGCGCAGCCTGGTG 
CTGCTGCACTTGGAGAAGAACGCCATCCGGAGCGTGGACGCGAATGTGCTGACCCCCATCCG 
CAGCCTGGAGTACCTGCTGCTGCACAGCAACCAGCTGCGGGAGCAGGGCATCCACCCACTGG 
CCTTCCAGGGCCTCAAGCGGTTGCACACGGTGCACCTGTACAACAACGCGCTGGAGCGCGTG 
CCCAGTGGCCTGCCTCGCCGCGTGCGCACCCTCATGATCCTGCACAACCAGATCACAGGCAT 
TGGCCGCGAAGACTTTGCCACCACCTACTTCCTGGAGGAGCTCAACCTCAGCTACAACCGCA 
TCACCAGCCCACAGGTGCACCGCGACGCCTTCCGCAAGCTGCGCCTGCTGCGCTCGCTGGAC 
CTGTCGGGCAACCGGCTGCACACGCTGCCACCTGGGCTGCCTCGAAATGTCCATGTGCTGAA 
GGTCAAGCGCAATGAGCTGGCTGCCTTGGCACGAGGGGCGCTGGCGGGCATGGCTCAGCTGC 
GTGAGCTGTACCTCACCAGCAACCGACTGCGCAGCCGAGCCCTGGGCCCCCGTGCCTGGGTG 
To Figure 107B 
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FIGURE 107B 

From Figure 107A 
GACCTCGCCCATCTGCAGCTGCTGGACATCGCCGGGAATCAGCTCACAGAGATGCSCGGAGGG'' 
GCTCCCCGAGTCACTTGAGTACCTGTACCTGCAGAACTyVCAAGATTAGTGCGGTGCCCGCCA 
ATGCCTTCGACTCCACGCCCAACCTCAAGGGGATCTTTCTCAGGTTTAACAAGCTGGGTGTG 
GGCTCCGTGGTGGACAGTGCCTTCCGGAGGCTGAAGCACCTGCAGGTCTTGGACATTGAAGG 
CAACTTAGAGTTTGGTGACATTTCCAAGGACCGTGGCCGCTTGGGGAAGGAAAAGGAGGAGG 
AGGAAGAGGAGGAGGAGGAGGAAGAGGAAACAAG ATAG TGACAAGGTGATGCAGATGTGACC 
TAGGATGATGGACCGCCGGACTCTTTTCTGCAGCACACGCCTGTGTGCTGTGAGCCCCCCAC 
TCTGCCGTGCTCACACAGACACACCCAGCTGCACACATGAGGCATCCCACATGACACGGGCT 
GACACAGTCTCATATCCCCACCCCTTCCCACGGCGTGTCCCACGGCCAGACACATGCACACA 
CATCACACCCTCAAACACCCAGCTCAGCCACACACAACTACCCTCCAAACCACCACAGTCTC 
TGTCACACCCCCACTACCGCTGCCACGCCCTCTGAATCATGCAGGGAAGGGTCTGCCCCTGC 
CCTGGCACACACAGGCACCCATTCCCTCCCCCTGCTGACATGTGTATGCGTATGCATACACA 
CCACACACACACACATGCACAAGTCATGTGCGAACAGCCCTCC7VAAGCCTATGCCACAGACA 
GCTCTTGCCCCAGCCAGAATCAGCCATAGCAGCTCGCCGTCTGCCCTGTCCATCTGTCCGTC 
CGTTCCCTGGAGAAGACACAAGGGTATCCATGCTCTGTGGCCAGGTGCCTGCCACCCTCTGG 
AACTCACAAAAGCTGGCTTTTATTCCTTTCCCATCCTATGGGGACAGGAGCCTTCAGGACTG 
CTGGCCTGGCCTGGCCCACCCTGCTCCTCCAGGTGCTGGGCAGTCACTCTGCTAAGAGTCCC 
TCCCTGCCACGCCCTGGCAGGACACAGGCACTTTTCCAATGGGCAAGCCCAGTGGAGGCAGG 
ATGGGAGAGCCCCCTGGGTGCTGCTGGGGCCTTGGGGCAGGAGTGAAGCAGAGGTGATGGGG 
CTGGGCTGAGCCAGGGAGGAAGGACCCAGCTGCACCTAGGAGACACCTTTGTTCTTCAGGCC 
TGTGGGGGAAGTTCCGGGTGCCTTTATTTTTTATTCTTTTCTAAGGAAAAAAATGATAAAAA 
TCTCAAAGCTGATTTTTCTTGTTATAGAAAAACT7\ATAT7\AAAGCATTATCCCTATCCCTGC 
AAAAAAAAAA 
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FIGURE 108 

MEGEEAEQPAWFHQPWRPGASDSAPPAGTMAQSRVLLLLLLLPPQLHLGPVLAVRAPGFGRS 

GGHSLSPEENEFAEEEPVLVLSPEEPGPGPAAVSCPRDCACSQEGWDCGGIDLREFPGDtP''"- 

EHTNHLSLQNNQLEKIYPEELSRLHRLETLNLQNNRLTSRGLPEKAFEHLTNLNYLYLf^ 

LTLAPRFLPNALISVDFAANYLTKIYGLTFGQKPNLRSVYLHNNKLADAGLPDNMFNGSSNV 

EVLILSSNFLRHVPKHLPPALYKLHLKNNKLEKIPPGAFSELSSLRELYLQNNYLTDeVL'DN 

etfwklssleyldlssnnlsrvpaglprslvllhleknairsvdanvltpirsleylllhsn'' 

qlreqgihplafqglkrlhtvhlynnalervpsglprrvrtlmilhnqitgigredfattyf 

leelnlsynritspqvhrdafrklrllrsldlsgnrlhtlppglprnvhvlkvkrnelaala 

rgalagmaqlrelyltsnrlrsralgprawvdlahlqlldiagnqlteipeglpesleylyl 

qnnkisavpanafdstpnlkgiflrfnklavgswdsafrrlkhlqvldiegnlefgdiskd 

rgrlgkekeeeeeeeeeeeetr 

Signal sequence: amino acids 1-4 8 

N-glycosylation site: amino acids 243-247, 310-314, 328-332, . 
439-443 

Casein kinase II phosphorylation site: amino acids 68-72, 
84-88, 246-250, 292-296, 317-321, 591-595 

N-myristoylation site: amino acids 19-25, 107-113, 213-219, 
217-223, 236-242, 335-341, 477-483, 498-502, 539-545, 548-554 

Leucine zipper pattern: amino acids 116-138, 251-273, 
258-280, 322-344, 464-486, 471-493, 535-557 
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FIGURE 109A 

gggagggggctccgggcgccgcgcagcagacctgctccggccgcgcgcctcgccgctgtcct 

ccgggagcggcagcagtagcccgggcggcgagggctgggggttcctcgagactctcagaggtf 

gcgcctcccatcggcgcccaccaccccaacctgttcctcgcgcgccactgcgctgcgq'&cca 

ggacccgctgcccaac atg gattttctcctggcgctggtgctggtatcctcgctctaggtgc ' / 

aggcggccgccgagttcgacgggaggtggcccaggcaaatagtgtcatcgattggcctatgt ' 

cgttatggtgggaggattgactgctgctggggctgggctcgccagtcttggggacagtgtca' ' 

gcctgtgtgccaaccacgatgcaaacatggtgaatgtatcgggccaaacaagtgcaagtgtc 

atcctggttatgctggaaaaacctgtaatcaagatctaaatgagtgtggcctgaagccccgg 

ccctgtaagcacaggtgcatgaacacttacggcagctacaagtgctactgtctcaacggata 

tatgctcatgccggatggttcctgctcaagtgccctgacctgctccatggcaaactgtcagt 

atggctgtgatgttgttaaaggacaaatacggtgccagtgcccatcccctggcctgcacctg 

gctcctgatgggaggacctgtgtagatgttgatgaatgtgctacaggaagagcctcctgccc 

tagatttaggcaatgtgtcaacacttttgggagctacatctgcaagtgtcataaaggcttcg 

at c t cat g tat at t ggaggc aaat at c aat g t cat g acat agac gaat gc t cac t t gg t c ag 

tatcagtgcagcagctttgctcgatgttataacgtacgtgggtcctacaagtgcaaatgtaa 

agaaggataccagggtgatggactgacttgtgtgtatatcccaaaagttatgattgaacctt 

caggtccaattcatgtaccaaagggaaatggtaccattttaaagggtgacacaggaaataat 

aattggattcctgatgttggaagtacttggtggcctccgaagacaccatatattcctcctat 

cattaccaacaggcctacttcttvagccaacaacaagacctacaccaaagccaacaccaattc 

ctactccaccaccaccaccacccctgccaacagagctcagaacacctctaccacctacaacc 

ccagaaaggccaaccaccggactgacaactatagcaccagctgccagtacacctccaggagg 

GATTACAGTTGACT^CAGGGTACAGACAGACCCTCAGAAACCCAGAGGAGATGTGTTCAGTG 
TTCTGGTACACAGTTGTAATTTTGACCATGGACTTTGTGGATGGATCAGGGAGAAAGAC7\AT 
GACTTGCACTGGGAACCAATCAGGGACCCAGCAGGTGGACAATATCTGACAGTGTCGGCAGC 
CAAAGCCCCAGGGGGAAAAGCTGCACGCTTGGTGCTACCTCTCGGCCGCCTCATGCATTCAG 
GGGACCTGTGCCTGTCATTCAGGCACAAGGTGACGGGGCTGCACTCTGGCACACTCCAGGTG 
TTTGTGAGAAAACACGGTGCCCACGGAGCAGCCCTGTGGGGAAGAAATGGTGGCCATGGCTG 
GAG GCAAACACAGAT CAC C T T GC GAGGGGC T GACAT C7UVGAGC GAAT C AC AAAGATGAT T AA 
AGGGTTGGAAAAAAAGATCTATGATGGAAAATTAAAGGAACTGGGATTATTGAGCCTGGAGA 
AGAGAAGAC T GAGGG GC AAAC CAT T GAT GG T T T T C AAG TAT AT GAAGGG T T G GC AC AGAGAG 
To Figure 109B 
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FIGURE 109B 

From Figure 10 9A 

GGTGGCGACCAGCTGTTCTCCATATGCACTAAGTiATAGAACAAGAGGAAACTGGCTTAGACT ' * ' ^ 

AGAGTATAAGGGAGCATTTCTTGGCAGGGGCCATTGTTAGAATACTTCATAAAAAAKGAAGT 

GTGAAAATCTCAGTATCTCTCTCTCTTTCTAAAAAATTAGATAT^AAATTTGTCTATTTAAGA ' 

TGGTTAAAGATGTTCTTACCCAAGGAAAAGTAACAAATTATAGAATTTCCCAAAAGATG ^ V • 

T GAT C C TAG TAG TAG TAT G GAG T G AAAAT C T T T AGAAC T AAAT7VAT T T G G AC AAG G C T TT^AT 

T T AGG C AT TTCCCTCTT GAG C T C C T AAT GGAGAGGGAT T GAAAGG GGAAGAGC C C AC CAAAT 

GCTGAGCTCACTGAAATATCTCTCCCTTATGGCAATCCTAGCAGTATTA7\AGAAAAAAGGAA 

ACTATTTATTCCAAATGAGAGTATGATGGACAGATATTTTAGTATCTCAGTAATGTCCTAGT 

GTGGCGGTGGTTTTCAATGTTTCTTCATGGTAAAGGTATAAGCCTTTCATTTGTTCAATGGA 

TGATGTTTCAGATTTTTTTTTTTTTAAGAGATCCTTCAAGGAACACAGTTCAGAGAGATTTT 

CATCGGGTGCATTCTCTCTGCTTCGTGTGTGACAAGTTATCTTGGCTGCTGAG7VAAGAGTGC 

CCTGCCCCACACCGGCAGACCTTTCCTTCACCTCATCAGTATGATTCAGTTTCTCTTATCAA 

TTGGACTCTCCCAGGTTCCACAG7\ACAGTAATATTTTTTGAAC7yVTAGGTACAATAGAAGGT 

CTTCTGTCATTTAACCTGGTAAAGGCAGGGCTGGAGGGGGAAAATATVATCATTAAGCCTTTG 

AGT7\ACGGCAGAATATATGGCTGTAGATCCATTTTTAATGGTTCATTTCCTTTATGGTCATA 

TT^AC T G C AC AG C T GAAGAT G AAAG G G G AA7\AT AAAT GAAAAT T T TAG T T T T C GAT G C C AAT G 

AT AC AT T G C AC T AAAC T GAT G G AAG AAG T TAT C C AAAG TAG T G T AT AAC AT C T T G T T TAT T A 

T T T AAT G T T T T C T AAAAT7WWy\T G T T AG T GG T T T T C CAAAT GGC C T AAT A?\AAAC AAT T A 

T T T G T A7UVT AAAAAC AC T G T TAG T AAT 
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FIGURE 110 

MDFLLALVLVSSLYLQAAAEFDGRWPRQIVSSIGLCRYGGRIDCCWGWARQSWGQCQPVCQP 
RCKHGECIGPNKCKCHPGYAGKTCNQDLNECGLKPRPCKHRCMNTYGSYKCYCLNGYMLMPp 
GSCSSALTCSMANCQYGCDWKGQIRCQCPSPGLHLAPDGRTCVDVDECATGRASCPRFRQC 

VNTFGSYICKCHKGFDLMYIGGKYQCHDIDECSLGQYQCSSFARCYNVRGSYKCKeKEGYQG 

DGLTCVYIPKVMIEPSGPIHVPKGNGTILKGDTGNNNWIPDVGSTWWPPKTPYIPP^IITNRP 

TSKPTTRPTPKPTPIPTPPPPPPLPTELRTPLPPTTPERPTTGLTTIAPAASTPPGG:I^WDN< 

RVQTDPQKPRGDVFSVLVHSCNFDHGLCGWIREKDNDLHWEPIRDPAGGQYLTVSAAKAPGG 

KAARLVLPLGRLMHSGDLCLSFRHKVTGLHSGTLQVFVRKHGAHGAALWGRNGGHGWRQTQI 

TLRGADIKSESQR 

Signal sequence: amino acids 1-17 
N-glycosylation site: amino acids 273-277 

Casein kinase II phosphorylation site: amino acids 166-17 0, 
345-349 

Tyrosine kinase phosphorylation site: amino acids 199-2 0 6 

N-myristoylation site: amino acids 109-115, 125-131, 147-153, 
191-197, 221-227, 236-242, 421-427, 433-439, 462-468, 476-482 

Aspartic acid and asparagine hydroxylation site: amino acids 
104-116, 18 6-198, 231-243 

Cell attachment sequence: amino acids 382-385 



EGF-like domain cysteine pattern signature: amino acids 7 5-87 
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FIGURE 111 

cttctttgaaaaggattatcacctgatcaggttctctctgcatttgcccctttagatlgtga*' 

a atg tggctcaaggtcttcactvactttcctttcctttgcaacaggtgcttgctcggggctga 

aggtgacagtgccatcacacactgtccatggcgtcagaggtcaggccctctacctacc'cgtc 

cactatggcttccacactccagcatcagacatccagatcatatggctatttgagagacccca 

cacaatgcccaaatacttactgggctctgtgaataagtctgtggttcctgacttggaAtaco 

aacacaagttcaccatgatgccacccaatgcatctctgcttatcaacccactgcagttccct 

GATG7UVGGCAATTACATCGTGAAGGTC7\ACATTCAGGGAAATGGAACTCTATCTGCCAGTCA 

gaagatacaagtcacggttgatgatcctgtcacaaagccagtggtgcagattcatcctccct 
ctggggctgtggagtatgtggggaacatgaccctgacatgccatgtggaagggggcactcgg 
ctagcttaccaatggctaaaaaatgggagacctgtccacaccagctccacctactccttttc 
t c c c c aaaacaat ac c c t t cat at t gc t c cag t aac c aaggaagacat t gggaat t ac agc t 
gcctggtgaggaaccctgtcagtgaaatggaaagtgatatcattatgcccatcatatattat 
ggaccttatggacttcaagtgaattctgataaagggctaaaagtaggggaagtgtttactgt 
tgaccttggagaggccatcctatttgattgttctgctgattctcatccccccaacacctact 
cctggattaggaggactgacaatactacatatatcattaagcatgggcctcgcttagaagtt 
g c at c t gag aaag t ag c c c agaag ac aat g gac tatgtgtgctgtgct t ac aac aac at aac 
cggcaggctvagatgtyvactcatttcacagttatcatcacttccgtaggactggagaagcttg 
c ac ag aaag g aaaat cat t g t c ac c t t tag c aag tat aac t g g aat at c ac tat t t t t gat t 
at at ccatgtgtcttctcttcctatg gaaaaaat at c aac c c t ac7vaag t t at aaaac agaa 
ac tagaaggcaggccagaaacagaatacaggaaagc tcaaacat t t tcaggccatgaagatg 
ctctggatgacttcggaatatatgaatttgttgcttttccagatgtttctggtgtttccagg 
attccaagcaggtctgttccagcctctgattgtgtatcggggcaagatttgcacagtacagt 
gtatgaagttattcagcacatccctgcccagcagcaagaccatccagagtgaactttcatgg 
gctaaacagtacat tcgagtgaaat tc tgaagtyuvcat t t taaggaaaaacagtggaaaagt 
atattaatctggaatcagtgaagaaaccaggaccaacacctcttactcattattcctttaca 
t g c ag aat agag g c at t t at g c aaat t gaac t g cag g t t t t t cag cat at ac ac aat g t c t t 
gtgcaacagaaaaacatgttggggaaatattcctcagtggagagtcgttctcatgctgacgg 
ggagaacga7uvgtgacaggggtttcctcataagttttgtatgaaatatctctacaaacctca 
attagttctactctacactttcactatcatcaacactgagactatcctgtctcacctacaaa 

TGTGGAAACTTTACATTGTTCGATTTTTCAGCAGACTTTGTTTTATTAAATTTTTATTAGTG 
TTAAGAATGCTAAATTTATGTTTCAATTTTATTTCCAAATTTCTATCTTGTTATTTGTACAA 
CAAAGTAATAAGGATGGTTGTCACAATVAACAAAACTATGCCTTCTCTTTTTTTTCAATCACC 
AGTAGTATTTTTGAGAAGACTTGTGAACACTTAAGGAAATGACTATTAAAGTCTTATTTTTA 
TTTTTTTC7\AGGAAAGATGGATTCAAATAAATTATTCTGTTTTTGCTTTTAAAAAAAAAAAA 
AA 
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FIGURE 112 

MWLKVFTTFLSFATGACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTPASDIQIIWLFERPHTMP 

KYLLGSWKSWPDLEYQHKFTMMPPNASLLINPLQFPDEGNYIVKWIQGNGTL$A 

DDPVTKPWQIHPPSGAVEYVGlSnyiTLTCHVEGGTRLAYQWLKNGRPVHTSSTYS^'SP.QNNTLH 

PVTKEDIGNYSCLVRNPVSEMESDIIMPIIYYGPYGLQWSDKGLKVGEVFTVDLGEAILFDCSA 

DSHPPNTYSWIRRTDNTTYIIKHGPRLEVASEKVAQKTMDYVCCAYNNITGRQDE'TH'F 

GLEKLAQKGKSLSPLASITGISLFLIISMCLLFLWKKYQPYKVIKQKLEGRPETEYRKAQTFSGH 

EDALDDFGIYEFVAFPDVSGVSRIPSRSVPASDCVSGQDLHSTVYEVIQHIPAQQQDHPE 

Signal sequence: amino acids 1-18 

Transmembrane domain: amino acids 341-359 

N-glycosylation site: amino acids 73-77, 92-96, 117-121, 
153-157, 189-193, 204-208, 276-280, 308-312 

Casein kinase II phosphorylation site: amino acids 129-133, 
198-202, 214-218, 388-392, 426-430, 433-437 

Tyrosine kinase phosphorylation site: amino acids 272-280 

N-myristoylation site: amino acids 15-21, 19-25, 118-124, 
163-167, 203-209, 231-237, 239-245 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 7-18 
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FIGURE 113 

GCAAGCGGCGA7\ ATG GCGCCCTCCGGGAGTCTTGCAGTTCCCCTGGCAGTCCTGGTG.GTgT,T-^^ 

GCTTTGGGGTGCTCCCTGGACGCACGGGCGGCGGAGCAACGTTCGCGTCATCACGGACG ' 

ACTGGAGAGAACTGCTGGAAGGAGACTGGATGATAGAATTTTATGCCCCGTGGTGCCCTGCT . 

TGTCTVTVAATCTTCT^CCGGAATGGGAAAGTTTTGCTGAATGGGGAGAAGATCTTGAGGTTAA 

TATTGCGAAAGTAGATGTCACAGAGCAGCCAGGACTGAGTGGACGGTTTATCATAACTGCTC ^.v^;' 

TTCCTACTATTTATCATTGTAAAGATGGTGAATTTAGGCGCTATCAGGGTCCAAGGAe'TAAG^*" 

AAGGACTTCATAAACTTTATAAGTGATAAAGAGTGGAAGAGTATTGAGCCCGTTTCATCATG 

GTTTGGTCCAGGTTCTGTTCTGATGAGTAGTATGTCAGCACTCTTTCAGCTATCTATGTGGA 

TCAGGACGTGCCAT7YACTACTTTATTG7\AGACCTTGGATTGCCAGTGTGGGGATCATATACT 

GTTTTTGCTTTAGCAACTCTGTTTTCCGGACTGTTATTAGGACTCTGTATGATATTTGTGGC 

AGATTGCCTTTGTCCTTCAAAAAGGCGCAGACCACAGCCATACCCATACCCTTCAAAAAAAT 

TATTATCAGAATCTGCACAACCTTTGAAAAAAGTGGAGGAGGAACAAGAGGCGGATGAAG7\A 

GAT GT T T C AGAAGAAGAAGC T GAAAGTAAAGAAGGAACAAACAAAGAC T T T CC ACAGAAT GC 

CATAAGACAACGC T C T C T GGG T CCAT CAT T GGCCACAGAT AAAT CC TAG T T AAAT T T TAT AG 

T T AT C T T AAT AT T AT G AT T T T GAT A7W\AC AGAAGAT T GAT C AT T T T G T T T GG T T T G AAG T G 

AACTGTGACTTTTTTGAATATTGCAGGGTTCAGTCTAGATTGTCATTAAATTGAAGAGTCTA 

CAT T C AGAAC AT AAAAG C AC TAG G T AT AC AAG T T T GAAAT AT GAT T T AAG C AC AG TAT GAT G 

GTTTATVATAGTTCTCTAATTTTTGAAAAATCGTGCCAAGCAATAAGATTTATGTATATTTGT 

T T AAT AAT AAC C TAT T T C AAG T C T GAG T T T T GAAAAT T T AC AT T T C C C AAG TAT T G CAT TAT 

T G AGG T AT T T AAGAAG AT TAT T T T AGAGTYAAAAT AT T T C T CAT T T GAT AT AAT TTTTCTCTG 

TTTCACTGTGTGAAAAAAAGAAGATATTTCCCAT7WVTGGGAAGTTTGCCCATTGTCTCAAG 

ATVATGTGTATTTCAGTGACAATTTCGTGGTCTTTTTAGAGGTATATTCCAAAATTTCCTTGT 

AT T T T TAG G T TAT G C AAC T AATT^AAAAC T AC C T T AC AT T AAT T AAT T AC AG T T T T C T AC AC A 

TGGTAATACAGGATATGCTACTGATTTAGGAAGTTTTTAAGTTCATGGTATTCTCTTGATTC 

CAACAAAGTTTGATTTTCTCTTGTATTTTTCTTACTTACTATGGGTTACATTTTTTATTTTT 

CAAATTGGATGATAATTTCTTGGAAACATTTTTTATGTTTTAGTAAACAGTATTTTTTTGTT 

GTTTCAAACTGAAGTTTACTGAGAGATCCATCTy^ATTGAACAATCTGTTGTAATTTAAAATT 

TTGGCCACTTTTTTCAGATTTTACATCATTCTTGCTGAACTTCAACTTGAAATTGTTTTTTT 

TTTCTTTTTGGATGTGAAGGTGAACATTCCTGATTTTTGTCTGATGTGAAAAAGCCTTGGTA 

T T T T AC AT T T T GTVAAAT T CAAAGAAGC T TAAT ATAAAAGT T T GCAT T C T AC T C AGGAAAAAG 

CATCTTCTTGTATATGTCTTAAATGTATTTTTGTCCTCATATACAGAAAGTTCTTAATTGAT 

T T T AC AG T C T G T AAT GC T T G AT G T T T T7W\AT AAT AAC AT T T T T AT AT T T T T TT^AAAGACAA 

ACTTCATATTATCCTGTGTTCTTTCCTGACTGGTAATATTGTGTGGGATTTCACAGGTTy^AA 

G T C AG TAG GAT G G AAC AT TTTAGTGTATTTT TAG T C C T T AAAGAG C T AGAAT AC AT AG T T T T 

CACCTTAAAAGAAGGGGGAAAATCATAAATACAATGAATCAACTGACCATTACGTAGTAGAC 

AATTTCTGTAATGTCCCCTTCTTTCTAGGCTCTGTTGCTGTGTGAATCCATTAGATTTACAG 

TATCGTAATATACAAGTTTTCTTTAAAGCCCTCTCCTTTAGAATTTAAAATATTGTACCATT 

AAAGAGTTTGGATGTGTAACTTGTGATGCCTTAGTUVAAATATCCTAAGCACAAAATAAACCT 

T T C T AAC C AC T T CAT T AAAG C T G AAAAAAAAAAAA7VAAAAA 
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FIGURE 114 

MAPSGSLAVPLAVLVLLLWGAPWTHGRRSWRVITDENWRELLEGDWMIEFYAPWCPACQNL 
QPEWESFAEWGEDLEVNIAKVDVTEQPGLSGRFIITALPTIYHCKDGEFRRYQGPRTKKDFI • 

NFISDKEWKSIEPVSSWFGPGSVLMSSMSALFQLSMWIRTCHNYFIEDLGLPWGSYT.VF^^ 
ATLFSGLLLGLCMIFVADCLCPSKRRRPQPYPYPSKKLLSESAQPLKKVEEEQEADEEDVSE 
EEAESKEGTNKDFPQNAIRQRSLGPSLATDKS . ^ 

Signal sequence : amino acids 1-2 6 

Transmembrane domain: amino acids 182-201 

Casein kinase II phosphorylation site: amino acids 68-72, 
119-123, 128-132, 247-251, 257-261 

Tyrosine kinase phosphorylation site: amino acids 107-115 
N-myristoylation site : amino acids 20-26, 192-198 



Amidation site : 



amino acids 25-29 
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gcgagtgtccagctgcggagacccgtgataattcgttaactaattcaacaaacgggaccgtt 
ctgtgtgccaga7\accgcaagcagttgctaacccagtgggacaggcggattggaagagcggg 
aaggtcctggcccagagcagtgtgacacttccctctgtgaccatgaaactctgggtg'tctgc 
attgctgatggcctggtttggtgtcctgagctgtgtgcaggccgaattcttcacctctattg 

GGCACATGACTGACCTGATTTATGCAGAGAAAGAGCTGGTGCAGTCTCTGAAAGAGTACA'^G 
CTTGTGGAGGAAGCCAAGCTTTCCAAGATTAAGAGCTGGGCCAACAAAATGGAAGCCTTGAC 
TAGCAAGTCAGCTGCTGATGCTGAGGGCTACCTGGCTCACCCTGTGAATGCCTACAAACTGG 
TGAAGCGGCTAAACACAGACTGGCCTGCGCTGGAGGACCTTGTCCTGCAGGACTCAGCTGCA 
GGTTTTATCGCCAACCTCTCTGTGCAGCGGCAGTTCTTCCCCACTGATGAGGACGAGATAGG 
AGCTGCCAAAGCCCTGATGAGACTTCAGGACACATACAGGCTGGACCCAGGCACAATTTCCA 
GAGGGGTVACTTCCAGGAACCAAGTACCAGGCAATGCTGAGTGTGGATGACTGCTTTGGGATG 
GGCCGCTCGGCCTACAATGAAGGGGACTATTATCATACGGTGTTGTGGATGGAGCAGGTGCT 

tuyvgcagcttgatgccggggaggaggccaccacaaccaagtcacaggtgctggactacctca 
gctatgctgtcttccagttgggtgatctgcaccgtgccctggagctcacccgccgcctgctc 
tcccttgacccaagccacgaacgagctggagggaatctgcggtactttgagcagttattgga 
ggaagagagagaaaaaacgtttvacaaatcagacagaagctgagctagcaaccccagaaggca 
tctatgagaggcctgtggactacctgcctgagagggatgtttacgagagcctctgtcgtggg 
gagggtgtcaaactgacaccccgtagacagaagaggcttttctgtaggtaccaccatggcaa 
cagggccccacagctgctcattgcccccttcaaagaggaggacgagtgggacagcccgcaca 
tcgtcaggtactacgatgtcatgtctgatgaggaaatcgagaggatcaaggagatcgcaaaa 
cctaaacttgcacgagccaccgttcgtgatcccaagacaggagtcctcactgtcgccagcta 
ccgggtttccaaaagctcctggctagaggaagatgatgaccctgttgtggcccgagtaaatc 
gtcggatgcagcatatcacagggttaacagtaaagactgcagaattgttacaggttgcaaat 
tatggagtgggaggacagtatgaaccgcacttcgacttctctaggcgaccttttgacagcgg 
cctctiaaacagaggggaataggttagcgacgtttcttaactacatgagtgatgtagaagctg 
gtggtgccaccgtcttccctgatctgggggctgcaatttggcctaagaagggtacagctgtg 
ttctggtacaacctcttgcggagcggggaaggtgactaccg7uvcaagacatgctgcctgccc 

TGTGCTTGTGGGCTGCAAGTGGGTCTCCAATAAGTGGTTCCATG7\ACGAGGACAGGAGTTCT 

tgagaccttgtggatcaacagaagttgactgacatccttttctgtccttccccttcctggtc 
cttcagcccatgtcaacgtgacagacacctttgtatgttcctttgtatgttcctatcaggct 
gatttttggagaaatgaatgtttgtctggagcagagggagaccatactagggcgactcctgt 
gtgactgaagtcccagcccttccattcagcctgtgccatccctggccccaaggctaggatca 
aagtggctgcagcagagttagctgtctagcgcctagcaaggtgcctttgtacctcaggtgtt 

TTAGGTGTGAGATGTTTCAGTGAACCAAAGTTCTGATACCTTGTTTACATGTTTGTTTTTAT 
GGCATTTCTATCTATTGTGGCTTTACCAAAAAATAAAATGTCCCTACCAGAAAAT^AAAAA 
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FIGURE 116 

MKLWVSALLMAWFGVLSCVQAEFFTSIGHMTDLIYAEKELVQSLKEYILVEEAKLSKIKSWA 
NKMEALTSKS7\ADAEGYLAHPVNAYKLVKRLNTDWPALEDLVLQDSAAGFI7\NLSVQRQFFP ^^' v 
TDEDE I GAAKALMRLQDT YRLDPGT I SRGELPGTKYQAMLS VDDCFGMGRS AYNEGDYYHTV 
LWMEQVLKQLDAGEEATTTKSQVLDYLSYAVFQLGDLHRALELTRRLLSLDPSHERAGGNLR ./ 
YFEQLLEEEREKTLTNQTEAELATPEGI YERPVDYLPERDVYESLCRGEGVKLTPRRQKRLF ^ 
CRYHHGNRAPQLLIAPFKEEDEWDSPHIVRYYDVMSDEEIERIKEIAKPKLARATVRDPKTG 
VLTVASYRVSKSSWLEEDDDPWARVNRRMQHITGLTVKTAELLQVANYGVGGQYEPHFDFS 
RRPFDSGLKTEGNRLATFLNYMSDVEAGGATVFPDLGAAIWPKKGTAVFWYNLLRSGEGDYR 
TRHAACPVLVGCKWVSNKWFHERGQEFLRPCGSTEVD 

Signal sequence : amino acids 1-17 

N-glycosylation site: amino acids 115-119, 264-268 
Glycosaminoglycan attachment site: amino acids 4 90-4 94 

cAMP- and cOdP- dependent protein kinase phosphorylation site: 

amino acids 477-481 

Casein kinase II phosphorylation site: amino acids 43-47, 
72-76, 125-129, 151-155, 165-169, 266-270, 346-350, 365-369, 
3 85-38 9, 4 57-4 61, 53 0-534 

Tyrosine kinase phosphorylation site: amino acids 71-80, 
489-496 

N-myristoylation site: amino acids 14-20, 131-137, 171-177, 
446-452 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 8-19 

Leucine zipper pattern: amino acids 213-235 
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FIGURE 117 

GCAGTATTGAGTTTTACTTCCTCCTCTTTTTAGTGGAAGACAGACCATAATCCCAGTGTGAG:- - . 

TGAAATTGATTGTTTCATTTATTACCGTTTTGGCTGGGGGTTAGTTCCGACACCTTCACAGT ' ; " 

TGAAGAGCAGGCAGAAGGAGTTGTGAAGACAGGACAATCTTCTTGGGGATGCTGGTCeTGGA 

AGCCAGCGGGCCTTGCTCTGTCTTTGGCCTCATTGACCCCAGGTTCTCTGGTTAAAAeTGm' ' ^ 

AGCCTACTACTGGCCTGGTGCCCATCAATCCATTGATCCTTGAGGCTGTGCCCCTGGGGCAC 

CCACCTGGCAGGGCCTACCACC ATG CGACTGAGCTCCCTGTTGGCTCTGCTGCGGCCAGGGC ^ 

TTCCCCTCATCTTAGGGCTGTCTCTGGGGTGCAGCCTGAGCCTCCTGCGGGTTTCCTGGATG' 

CAGGGGGAGGGAGAAGATCCCTGTGTCGAGGCTGTAGGGGAGCGAGGAGGGCCACAGAATCC 

AGATTCGAGAGCTCGGCTAGACCAAAGTGATGAAGACTTCAAACCCCGGATTGTCCCCTACT 

ACAGGGACCCCAACAAGCCCTACAAGAAGGTGCTCAGGACTCGGTACATCCAGACAGAGCTG 

GGCTCCCGTGAGCGGTTGCTGGTGGCTGTCCTGACCTCCCGAGCTACACTGTCCACTTTGGC 

CGTGGCTGTGAACCGTACGGTGGCCCATCACTTCCCTCGGTTACTCTACTTCACTGGGCAGC 

GGGGGGCCCGGGCTCCAGCAGGGATGCAGGTGGTGTCTCATGGGGATGAGCGGCCCGCCTGG 

CTCATGTCAGAGACCCTGCGCCACCTTCACACACACTTTGGGGCCGACTACGACTGGTTCTT 

CATCATGCAGGATGACACATATGTGCAGGCCCCCCGCCTGGCAGCCCTTGCTGGCCACCTCA 

GCATCAACCAAGACCTGTACTTAGGCCGGGCAGAGGAGTTCATTGGCGCAGGCGAGCAGGCC 

CGGTACTGTCATGGGGGCTTTGGCTACCTGTTGTCACGGAGTCTCCTGCTTCGTCTGCGGCC 

ACATCTGGATGGCTGCCGAGGAGACATTCTCAGTGCCCGTCCTGACGAGTGGCTTGGACGCT 

GCCTCATTGACTCTCTGGGCGTCGGCTGTGTCTCACAGCACCAGGGGCAGCAGTATCGCTCA 

TTTGAACTGGCCAATiAATAGGGACCCTGAGAAGGAAGGGAGCTCGGCTTTCCTGAGTGCCTT 

CGCCGTGCACCCTGTCTCCGAAGGTACCCTCATGTACCGGCTCCACAAACGCTTCAGCGCTC 

TGGAGTTGGAGCGGGCTTACAGTGAAATAGAACAACTGCAGGCTCAGATCCGGAACCTGACC 

GTGCTGACCCCCGAAGGGGAGGCAGGGCTGAGCTGGCCCGTTGGGCTCCCTGCTCCTTTCAC 

ACCACACTCTCGCTTTGAGGTGCTGGGCTGGGACTACTTCACAGAGCAGCACACCTTCTCCT 

GTGCAGATGGGGCTCCCAAGTGCCCACTACAGGGGGCTAGCAGGGCGGACGTGGGTGATGCG 

TTGGAGACTGCCCTGGAGCAGCTCAATCGGCGCTATCAGCCCCGCCTGCGCTTCCAGAAGCA 

GCGACTGCTCAACGGCTATCGGCGCTTCGACCCAGCACGGGGCATGGAGTACACCCTGGACC 

TGCTGTTGGAATGTGTGACACAGCGTGGGCACCGGCGGGCCCTGGCTCGCAGGGTCAGCCTG 

CTGCGGCCACTGAGCCGGGTGGAAATCCTACCTATGCCCTATGTCACTGAGGCCACCCGAGT 

GCAGCTGGTGCTGCCACTCCTGGTGGCTGAAGCTGCTGCAGCCCCGGCTTTCCTCGAGGCGT 

TTGCAGCCAATGTCCTGGAGCCACGAGAACATGCATTGCTCACCCTGTTGCTGGTCTACGGG 

CCACGAGAAGGTGGCCGTGGAGCTCCAGACCCATTTCTTGGGGTGAAGGCTGCAGCAGCGGA 

GTTAGAGCGACGGTACCCTGGGACGAGGCTGGCCTGGCTCGCTGTGCGAGCAGAGGCCCCTT 

CCCAGGTGCGACTCATGGACGTGGTCTCGAAGAAGCACCCTGTGGACACTCTCTTCTTCCTT 

ACCACCGTGTGGACTUIGGCCTGGGCCCGAAGTCCTCAACCGCTGTCGCATGAATGCCATCTC 

TGGCTGGCAGGCCTTCTTTCCAGTCCATTTCCAGGAGTTCAATCCTGCCCTGTCACCACAGA 

GATCACCCCCAGGGCCCCCGGGGGCTGGCCCTGACCCCCCCTCCCCTCCTGGTGCTGACCCC 

TCCCGGGGGGCTCCTATAGGGGGGAGATTTGACCGGCAGGCTTCTGCGGAGGGCTGCTTCTA 

CAACGCTGACTACCTGGCGGCCCGAGCCCGGCTGGCAGGTGAACTGGCAGGCCAGGAAGAGG 

AGGAAGCCCTGGAGGGGCTGGAGGTGATGGATGTTTTCCTCCGGTTCTCAGGGCTCCACCTC 

TTTCGGGCCGTAGAGCCAGGGCTGGTGCAGAAGTTCTCCCTGCGAGACTGCAGCCCACGGCT 

CAGTGAAGAACTCTACCACCGCTGCCGCCTCAGCAACCTGGAGGGGCTAGGGGGCCGTGCCC 

AGCTGGCTATGGCTCTCTTTGAGCAGGAGCAGGCCAATAGCACT TAG CCCGCCTGGGGGCCC 

T7\ACCTCATTACCTTTCCTTTGTCTGCCTCAGCCCCAGGAAGGGCAAGGCAAGATGGTGGAC 

AGAT AG AGAAT T G T T G C T G T AT T T T T T AAAT AT G7U\AAT G T T AT T AAAC AT G T C T T C T G C C 
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FIGURE 118 

MRLSSLLALLRPALPLILGLSLGCSLSLLRVSWIQGEGEDPCVEAVGERGGPQNPDSRARLD ' , 

QSDEDFKPRIVPYYRDPNKPYKKVLRTRYIQTELGSRERLLVAVLTSRATLSTLAVAWRTV''-^ i 

AHHFPRLLYFTGQRGARAPAGMQWSHGDERPAWLMSETLRHLHTHFGADYDWFFIMQDDTY 

VQAPRLAALAGHLSINQDLYLGRAEEFIGAGEQARYCHGGFGYLLSRSLLLRLRPHLiDGCRG ' 

DILSARPDEWLGRCLIDSLGVGCVSQHQGQQYRSFELAKNRDPEKEGSSAFLSAFAVHPVSE 

GTLMYRLHKRFSALELERAYSEIEQLQAQIRNLTVLTPEGEAGLSWPVGLPAPFTPHSRFEV 

LGWDYFTEQHTFSCADGAPKCPLQGASRADVGDALETALEQLNRRYQPRLRFQKQRLLNGYR 

RFDPARGMEYTLDLLLECVTQRGHRRALARRVSLLRPLSRVEILPMPYVTEATRVQLVLPLL 

VAEAAAAPAFLEAFAANVLEPREHALLTLLLVYGPREGGRGAPDPFLGVKAAAAELERRYPG 

TRLAWLAVRAEAPSQVRLMDWSKKHPVDTLFFLTTVWTRPGPEVLNRCRMNAISGWQAFFP 

VHFQEFNPALSPQRSPPGPPGAGPDPPSPPGADPSRGAPIGGRFDRQASAEGCFYNADYLAA 

RARLAGELAGQEEEEALEGLEVMDVFLRFSGLHLFRAVEPGLVQKFSLRDCSPRLSEELYHR 

CRLSNLEGLGGRAQLAMALFEQEQANST 

Signal sequence: amino acids 1-15 
Transmembrane domain: amino acids 4 8 9-507 
N-glycosylation site: amino acids 121-125, 342-346 

cAMP- and cC3^P- dependent protein kinase phosphorylation site: 

amino acids 319-323, 464-468 

Casein kinase II phosphorylation site: amino acids 64-68, 
150-154, 322-326, 331-337, 368-372, 385-389, 399-403, 409-413, 
473-47 7, 72 9-7 33, 7 4 8-7 52 

Tyrosine kinase phosphorylation site: amino acids 736-743 

N-myristoylation site: amino acids 19-25, 23-29, 136-142, 
397-403, 441-447, 544-550, 558-564, 651-657, 657-663, 672-678 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 14-25 



Cell attachment sequence: amino acids 2 4 7-2 50 
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FIGURE 119 

CGGAGTGGTGCGCCAACGTGAGAGGAAACCCGTGCGCGGCTGCGCTTTCCTGTCCCCAAGCC 
GTTCTAGACGCGGGAAAA ATG CTTTCTGAAAGCAGCTCCTTTTTGAAGGGTGTGATGCTTGG 
T^GCATTTTCTGTGCTTTGATCACTATGCTAGGACACATTAGGATTGGTCATGGAiS^TAGAA ^• 
TGCACCACCATGAGCATCATCACCTACAAGCTCCT7UVCAAAGAAGATATCTTGAAAATTTCA 
GAGGATGAGCGCATGGAGCTCAGTAAGAGCTTTCGAGTATACTGTATTATCCTTGTAAAACC 

caaagat g t gag tc t t t gggc t gcagt aaaggagac t t ggac caaac ac t g t gact^aagcag 
agttcttcagttctgaaaatgttaaagtgtttgagtcaattaatatggacacaaatgacatg 
tggttaatgatgagaaaagcttacaaatacgcctttgataagtatagagaccaatacaactg 
gttcttccttgcacgccccactacgtttgctatcattgaaaacctaaagtattttttgttaa 
aaaaggatccatcacagcctttctatctaggccacactataaaatctggagaccttgaatat 
gtgggtatggaaggaggaattgtcttaagtgtagaatcaatgaaaagacttaacagccttct 
caatatcccagaaaagtgtcctgaacagggagggatgatttggaagatatctgaagataaac 
agctagcagtttgcctgaaatatgctggagtatttgcagaaaatgcagaagatgctgatgga 
aaagatgtatttaataccaaatctgttgggctttctattaaagaggcaatgacttatcaccc 
caaccaggtagtagaaggctgttgttcagatatggctgttacttttaatggactgactccaa 
atcagatgcatgtgatgatgtatggggtataccgccttagggcatttgggcatattttcaat 
gatgcattggttttcttacctccaaatggttctgacaatgactgagaagtggtagaaaagcg 
tgaatatgatctttgtataggacgtgtgttgtcattatttgtagtagtaactacatatccaa 
tacagctgtatgtttctttttcttttctaatttggtggcactggtataaccacacattaaag 
t c ag t ag t ac at t t t t aaat gag g g t g g t t t t t t t c t t t aaaac ac at gaac at t g t aaat g 
t g t t g g aaagaag t g t t t t aag aat aat aat t t t g c aaat7vaac tat t aattvtuvt at tat at 
g t gat aaat t c t aaat t at gaacat t agaaat c t g t gg g g cac at at t t t t gc t gat t gg t t 
aaaaaat t t t aac agg t c t t t agc g t t c t aagat at gc aaat g at at c t c t ag t t g t g aat t 
tgtgattaaagtaaaacttttagctgtgtgttccctttacttctaatactgatttatgttct 
aagcctccccaagttccaatggatttgccttctcaaaatgtacaactaagcaactat^agaaa 
at t aaag t gaaag t t g aaaaat 
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FIGURE 120 



MLSESSSFLKGVMLGSIFCALITMLGHIRIGHGNRMHHHEHHHLQAPNKEDILKISEDERME . 

LSKS FRVYC 1 1 LVKPKDVSLWAAVKETWTKHCDKAE FFSSENVKVFES INMDTNDMWLMiyiRK ^ 

fc 

AYKYAFDKYRDQYNWFFLARPTTFAIIENLKYFLLKKDPSQPFYLGHTIKSGDLEYJs^GMEGG^ 
IVLSVESMKRLNSLLNIPEKCPEQGGMIWKISEDKQIAVCLKYAGVFAENAEDADG^^ 
KSVGLSIKEAMTYHPNQWEGCCSDMAVTFNGLTPNQMHVMMYGVYRLRAFGHIFNDA'LV^^ 
PPNGSDND 



Signal sequence: amino acids 1-33 

N-glycosylation site: amino acids 121-125, 342-346 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 319-323, 464-468 



Casein kinase II phosphorylation site: amino acids 64-132, 
150-154, 322-326, 331-335, 368-372, 385-389, 399-403, 409-413, 
4 73-47 7, 72 9-733, 7 4 8-7 52 

Tyrosine kinase phosphorylation site: amino acids 736-743 

N-myristoylation site: amino acids 19-25, 23-29, 136-142, 
397-403, 441-447, 544-550, 558-564, 651-657, 657-663, 672-672 



Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 14-25 



Cell attachment sequence: amino acids 247-2 50 
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FIGURE 121 

CCCACGCGTCCGATCTTACCAACA7\AACACTCCTGAGGAGAAAGAAAGAGAGGGAGGGAGiSG -s. 

AAAAAG AG AGAG AGAG AAAC AAAA7\AC C7\AAG AGAGAGAAAAAATGAAT T CAT C T AAAT CAT 

CTGAAACACAATGCACAGAGAGAGGATGCTTCTCTTCCCAAATGTTCTTATGGACTGTTGCT 

GGGATCCCCATCCTATTTCTCAGTGCCTGTTTCATCACCAGATGTGTTGTGACATTTgGCAT 

CTTTCAAACCTGTGATGAGAAAAAGTTTCAGCTACCTGAGAATTTCACAGAGCTCTCCTGGT-- 

ACAATTATGGATCAGGTTCAGTCAAGAATTGTTGTCCATTGAACTGGGAATATTTTCAATCC 

AGCTGCTACTTCTTTTCTACTGACACCATTTCCTGGGCGTTAAGTTTAAAGAACTGCTCAGC 

CATGGGGGCTCACCTGGTGGTTATCAACTCACAGGAGGAGCAGGAATTCCTTTCCTACAAGA 

AACCTAAAATGAGAGAGTTTTTTATTGGACTGTCAGACCAGGTTGTCGAGGGTCAGTGGCAA 

TGGGTGGACGGCACACCTTTGACAAAGTCTCTGAGCTTCTGGGATGTAGGGGAGCCCAACAA 

CATAGCTACCCTGGAGGACTGTGCCACCATGAGAGACTCTTCA7U^CCC7\AGGCA7yUVTTGGA 

ATGATGTAACCTGTTTCCTCAATTATTTTCGGATTTGTGAAATGGTAGGAATAAATCCTTTG 

AACAAAGGTVAAATCTCTT TAA GAACAGAAGGCACAACTCAAATGTGTAAAGAAGGAAGAGCA 

AGAACATGGCCACACCCACCGCCCCACACGAGAAATTTGTGCGCTGT^CTTCAAAGGACTTC 

ATAAGTATTTGTTACTCTGATACAAATAAAAATAAGTAGTTTTAAATGTTAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAZyUWUU^^ 

AAAAA 
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FIGURE 122 

MNSSKSSETQCTERGCFSSQMFLWTVAGIPILFLSACFITRCWTFRIFQTCDEKKFQLPEN 
FTELSCYNYGSGSVKNCCPLNWEYFQSSCYFFSTDTISWALSLKNCSAMGAHLVVINSQEEQ 
EFLSYKKPKMREFFIGLSDQWEGQWQWVDGTPLTKSLSFWDVGEPNNIATLEDCATMRDSS 
NPRQNWNDVTCFLNYFRICEMVGINPLNKGKSL * ' l^-.:-. . 

Signal sequence: amino acids 1-42 

N-glycosylation site: amino acids 2-6, 62-66, 107-111 

Casein kinase II phosphorylation site: amino acids 51-55, 
120-124, 163-167, 175-179, 181-185 

N-myristoylation site: amino acids 15-21, 74-80, 155-161 

Prokaryotic membrane lipoprotein lipid attachment site: amino 
acids 27-38 
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FIGURE 123A 

GGGACTACAAGCCGCGCCGCGCTGCCGCTGGCCCCTCAGCAACCCTCGAC lATG GCGgTGAGG 

CGGCCACCGCGACTCCGGCTCTGCGCTCGGCTGCCTGACTTCTTCCTGCTGCTG^TTTTCAGi; » 

GGGCTGCCTGATAGGGGCTGTAAATCTCAAATCCAGCAATCGAACCCCAGTGGTACAGGAAT -/ 

TTGAAAGTGTGGAACTGTCTTGCATCATTACGGATTCGCAGACAAGTGACCCCAGGAT-£GAQ^' 

T G GAAG AAAAT T C AAGAT G AAC AAAC C AC AT AT GTGTTTTTT G AC AAC AAAAT T C AG G GAGA 

CTTGGCGGGTCGTGCAGAAATACTGGGGAAGACATCCCTGT^GATCTGGAATGTGACACGGA 

GAGACTCAGCCCTTTATCGCTGTGAGGTCGTTGCTCGAAATGACCGCAAGGAAATTGATGAG 

ATTGTGATCGAGTTAACTGTGCAAGTGAAGCCAGTGACCCCTGTCTGTAGAGTGCCGAAGGC 

TGTACCAGTAGGCAAGATGGCAACACTGCACTGCCAGGAGAGTGAGGGCCACCCCCGGCCTC 

ACTACAGCTGGTATCGCAATGATGTACCACTGCCCACGGATTCCAGAGCCAATCCCAGATTT 

CGCAATTCTTCTTTCCACTTAAACTCTGAAACAGGCACTTTGGTGTTCACTGCTGTTCACAA 

GGACGACTCTGGGCAGTACTACTGCATTGCTTCCAATGACGCAGGCTCAGCCAGGTGTGAGG 

AGCAGGAGATGGAAGTCTATGACCTGAACATTGGCGGAATTATTGGGGGGGTTCTGGTTGTC 

CTTGCTGTACTGGCCCTGATCACGTTGGGCATCTGCTGTGCATAGAGACGTGGCTACTTCAT 

CAACAATAAACAGGATGGAGAAAGTTAC7\AGAACCCAGGG7\AACCAGATGGAGTTAACTACA 

TCCGCACTGACGAGGAGGGCGACTTCAGACACAAGTCATCGTTTGTGATCTGAGACCCGCGG 

TGTGGCTGAGAGCGCACAGAGCGCACGTGCACATACCTCTGCTAGAAACTCCTGTCAAGGCA 

GCGAGAGCTGATGCACTCGGACAGAGCTAGACACTCATTCAGAAGCTTTTCGTTTTGGCCAA 

AG T T GAC C AC T AC T C T T C T T AC T C T AAC AAG C C AC AT GAAT AGAAG AAT T T T C C T C AAGAT G 

GACCCGGTAAATATAACCACAAGGAAGCGA7\ACTGGGTGCGTTCACTGAGTTGGGTTCCTAA 

TCTGTTTCTGGCCTGATTCCCGCATGAGTATTAGGGTGATCTTAAAGAGTTTGCTCACGTAA 

ACGCCCGTGCTGGGCCCTGTGAAGCCAGCATGTTCACCACTGGTCGTTCAGCAGCCACGACA 

GCACCATGTGAGATGGCGAGGTGGCTGGACAGCACCAGCAGCGCATCCCGGCGGGTyVCCCAG 

AAAAGGCTTCTTACACAGCAGCCTTACTTCATCGGCCCACAGACACCACCGCAGTTTCTTCT 

TAAAGGCTCTGCTGATCGGTGTTGCAGTGTCCATTGTGGAGAAGCTTTTTGGATCAGCATTT 

TGTAAAAACAACCAAAATCAGGAAGGTAAATTGGTTGCTGGAAGAGGGATCTTGCCTGAGGA 

ACCCTGCTTGTCCAACAGGGTGTCAGGATTTAAGGAAAACCTTCGTCTTAGGCTAAGTCTGA 

AAT G G T AC T G AAAT AT G C T T T T C T AT G G G T C T T G T T T AT T T T AT A7V7VAT T T T AC AT C T AAAT 

T T T T G C T AAG GAT G TAT T T T GAT TAT T GAAAAGAAAAT T T C T AT T T AAAC T G T7\AAT AT AT T 

GTCATACAATGTTAAATAACCTATTTTTTTAAAAAAGTTCAACTTT^GGTAGAAGTTCCAAG 

C T AC TAG T G T T AAAT T G G AAAAT AT C AAT AAT T AAG AG TAT T T T AC C C AAG GAAT C C T C T C A 

To Figure 123B 
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FIGURE 123B 

From Figure 123A ' 

TGGAAGTTTACTGTGATGTTCCTTTTCTCACACAAGTTTTAGCCTTTTTCACAAGGGAACTC 

ATACTGTCTACACATCAGACCATAGTTGCTTAGGAAACCTTTAAAAATTCCAGTTAAGCAAT - ,/ 

GTTGAAATCAGTTTGCATCTCTTCAAAAGAAACCTCTCAGGTTAGCTTTGAACTGCCTCT'TG - 

CTGAGATGACTAGGACAGTCTGTACCCAGAGGCCACCCAGAAGCCCTCAGATGTACATACAC 

AGATGCCAGTCAGCTCCTGGGGTTGCGCCAGGCGCCCCCGCTCTAGCTCACTGTTGCCTCGC 

TGTCTGCCAGGAGGCCCTGCCATCCTTGGGCCCTGGCAGTGGCTGTGTCCCAGTGAGCTTTA 

CTCACGTGGCCCTTGCTTCATCCAGCACAGCTCTCAGGTGGGCACTGCAGGGACACTGGTGT 

CTTCCATGTAGCGTCCCAGCTTTGGGCTCCTGTAACAGACCTCTTTTTGGTTATGGATGGCT 

CACAAAATAGGGCCCCCTiATGCTATTTTTTTTTTTTAAGTTTGTTTAATTATTTGTTTiAGAT 

TGTCTAAGGCCAAAGGCAATTGCGAAATCAAGTCTGTCAAGTACAATAACATTTTTA7\AAGA 

AAATGGATCCCACTGTTCCTCTTTGCCACAGAGAAAGCACCCAGACGCCACAGGCTCTGTCG 

CATTTCAAAACAAACCATGATGGAGTGGCGGCCAGTCCAGCCTTTTAAAGAACGTCAGGTGG 

AGCAGCCAGGTGAAAGGCCTGGCGGGGAGGAZyVGTGATUVCGCCTGAATCATiAAGCAGTTTTC 

TAATTTTGACTTTAAATTTTTCATCCGCCGGAGACACTGCTCCCATTTGTGGGGGGACATTA 

GCAACATCACTCAGAAGCCTGTGTTCTTCAAGAGCAGGTGTTCTCAGCCTCACATGCCCTGC 

CGTGCTGGACTCAGGACTGAAGTGCTGTAAAGCAAGGAGCTGCTGAGAAGGAGCACTCCACT 

GTGTGCCTGGAG7UVTGGCTCTCACTACTCACCTTGTCTTTCAGCTTCCAGTGTCTTGGGTTT 

TTTATACTTTGACAGCTTTTTTTTAATTGCATACATGAGACTGTGTTGACTTTTTTTAGTTA 

TGTGAAACACTTTGCCGCAGGCCGCCTGGCAGAGGCAGGAAATGCTCCAGCAGTGGCTCAGT 

GCTCCCTGGTGTCTGCTGCATGGCATCCTGGATGCTTAGCATGC7\AGTTCCCTCCATCATTG 

CCACCTTGGTAGAGAGGGATGGCTCCCCACCCTCAGCGTTGGGGATTCACGCTCCAGCCTCC 

TTCTTGGTTGTCATAGTGATAGGGTAGCCTTATTGCCCCCTCTTCTTATACCCTAAAACCTT 

CTACACTAGTGCCATGGGAACCAGGTCTGAAAAAGTAGAGAGAAGTGAAAGTAGAGTCTGGG 

AAGTAGCTGCCTATAACTGAGACTAGACGGAAAAGGAATACTCGTGTATTTTAAGATATGAA 

TGTGACTCAAGACTCGAGGCCGATACGAGGCTGTGATTCTGCCTTTGGATGGATGTTGCTGT 

ACACAGATGCTACAGACTTGTACTAACACACCGTAATTTGGCATTTGTTTAACCTCATTTAT 

AAAAGC T T CAAAAAAACCCA 
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FIGURE 124 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA77624 ^..^ 
xsubunit 1 of 1, 310 aa, 1 stop 

XMW: 35020, pi: 7.90, NX(S/T): 3 ^""-^^ , • 

MALRRPPRLRLC7\RLPDFFLLLLFRGCLIGAVNLKSSNRTPWQEFESVELSCIITDSQfSD 

PRIEWKKIQDEQTTYVFFDNKIQGDLAGRAEILGKTSLKIWNVTRRDSALYRCEWARNDRK 

EIDEIVIELTVQVKPVTPVCRVPKAVPVGKMATLHCQESEGHPRPHYSWYRNDVPLPTDSRA 

NPRFRNSSFHLNSETGTLVFTAVHKDDSGQYYCIASNDAGSARCEEQEMEVYDLNIGGIIGG 

VLWLAVLALITLGICCAYRRGYFINNKQDGESYKNPGKPDGVNYIRTDEEGDFRHKSSFVI 

Signal peptide: amino acids 1-3 0 

Transmembrane domain: amino acids 243-263 

N-glycosylation sites: amino acids 104-107, 192-195 

cAMP- and cC3yIP-dependent protein kinase phosphorylation site: ' 

amino acids 107-110 

Casein kinase II phosphorylation site: amino acids 106-109, 
296-299 

Tyrosine kinase phosphorylation site: amino acids 69-77 



N-myristoylation sites : 

2 4 3-24 8, 2 4 4-24 9, 2 62-2 67 



amino 



acids 



26-31, 215-220, 226-231, 



